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To  hidd  Marshal.  His  Kinjal  Hightirss  Pnnir  Arthur  WiUiatn  Patrick  Albert, 
Duke  of  Connaught  and  of  Slmthmrn.  K.d.,  K.T.,  K.P.,  etc.,  etc.,  etc., 
iloveriwr  (icneral  and  Commander  in  Chief  of  the  Dominion  of  Canada. 

May  it  Please  Your  Hoyal  Hiuhness: 

Tho  uiulcrsigiKHl  has  the  honour  to  lav  before  Your  Koval  Highness  the 
Manitoba  Hydrographie  Survey  Report  for  the  ealendar  years  1912-13-14. 

Hespeetfully  submitted, 


W.  J    ROCHK, 

Mini.stir  of  the  Interior. 


Ottawa,  Mav  HI,  KU."). 
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DKPAItTMKNT  OF  THK  IxTKRIOR, 

Ottawa,   May  31,    191.5. 


The  Honourable  \V.  ,J.  Hoc  hk,  M.I). 
Minister  of  the  Interior. 


Sir,— I  have  the  honour  to  submit  the  Manitoba  Hviirographic  Survey 
Report  for  the  calendar  years  10r2-i:M4,  and  to  reeommend  that  it  l)e  published 
a.s  Water  Resourees  Paper  Xo.  4.  of  the  Dominion  Water  Power  liranch. 


I  iiave  the  honour  to  be,  sir, 

Your  obedient  servant. 


\V.  W.  CORY, 

Deputy   MiniMtr  of  the   Interior. 
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Dkpaktmk.nt  of  the  Interior, 

Dominion  Water  Power  Bran(  h, 

Ottawa,  May  31,  HHo. 

VV.  VV.  ("OKV,  Esq.,  (•.M.(,., 

Deputy  Minister  of  the  interior, 

Sir,— I  have  the  honoui  to  sut)mit  the  iittaehed  report  on  the  Manitoba 
Hydrojjraphic  Survey  for  the  calendar  years  1912-13-14  by  M.  C\  Hendry, 
B.A.Se.,  Chief  Engineer. 

In  view  of  its  important  bearing  on  the  industrial  development  of  Manitoba, 
I  would  reeommend  that  it  be  published  as  Water  Kesourees  Paper  No.  4,  of 
the  Dominion  Wiiter  Power  Braneh. 

Respectfully  submitted, 

.1.   B.   CHALUKS. 

Superintemient. 
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WiNNiPEo,  May  31,  1915. 

J.  B.  Challies,  Esq., 

Superintendent,  Dominion  Water  Power  Branch, 
Department  of  the  Interior, 
Ottawa,  Ont. 

Sir, — I  have  the  honour  to  submit  herewith  the  manuscript  of  the  Progr(>-<.-< 
l{i  port  of  Stream  Measurement,  Manitoba  HydroRraphic  Survey. 

This  report  covers  the  hydrographic  work  carried  on  by  this  Survey  since 
its  organization  in  1912  up  to  the  end  of  1914.  I  would  request  that  it  be 
published  as  one  of  the  Water  Resources  Papers  of  the  Dominion  Water  Power 
Branch. 

In  submitting  this  report,  I  wish  to  acknowledge  the  loyal  and  efficient 
assistance  of  all  members  of  my  staff  in  collecting  and  arranging  the  data  herein 
compiled. 

F  have  the  honour  to  be,  sir, 

Your  obedient  servant, 

M.   C.   HENDRY, 

Chief  Engineer. 
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PART   I. 

« 

PROGRESS  REPORT  OF  THE  MANITOBA  HYDROGRAPHIC 
SURVEY  FOR  THE  CALENDAR 
YEARS  1912-13-14. 


INTUODLCTION. 

Tlic  iiu'cptioii  of  the  work  of  the  Miinitoha  HydroKrapliic  Survey  was  a  natural 
(•(iiiseiiutiice  of  tlie  hydraulic  power  invcstinutions  eoiiiineiiced  in  Manitoba  liy 
tile  Dominion  Water  Power  Hraneh  in  litll.  The  institution  of  these  investitia- 
tions  rendered  imperative  hydronraphic  studies  of  the  rivers  in  tlie  province,  as 
prior  to  I'Jll  the  collection  of  such  data  alon^  systematic  lines  iiad  nowhere 
iieen  undertaken.  I'nder  ideal  conditions  the  gatiierinK  of  hydrographic  data 
should  {)rece(le  the  stutiy  of  rivers  from  a  power  or  other  standpoint.  I'nder 
the  a!)ove  circumstances  it  was  necessary  that  the  investigations  of  the  streams 
for  discharge  and  power  should  lie  carried  '>n  simultaneously. 

The  (latherinK  of  hydronraphic  data  is  <f  prime  importance,  not  only  from 
a  hydraulii'  power  standpoint,  hut  also  in  eon-ection  witli  other  uses  of  the  surface 
wafer  supply.     These  various  uses  may  be  enumerated  as  follows: — 

1 .  'domestic,  municipal  and  manufacturinfr      irposes. 

2.  liri(jation. 

.S.    Water-power. 

4 .    Drainage. 

r).    Sewage  Disposal. 

(■).    Navigation. 

7.    Flood  Prevention. 

In  the  province  of  Manitoba,  inform.ttion  regarding  stream  flow  or  surface 
water  supply  is  or  may  be  required  for  any  one  of  tliese  uses.  Throughout 
the  i)rovince,  numerous  towns  and  villages  are  depending  upon  the  rivers  for 
their  domestic  water  supply;  this  demand  will  rapidly  grow  as  the  population 
increases,  and  further  information  in  regard  to  the  amount  of  water  available 
will  be  required.  In  the  southwestern  part  of  the  province,  where  the  average 
annual  rainfall  varies  between  14  and  17  inches,  and  where  agriculture  is  the 
chief  pursuit,  the  use  of  water  for  irrigation  purposes  is  to  be  expected.  Many 
of  the  rivers  throughout  the  province  present  power  possilnlities,  and  studie.s 
have  been  made  to  determine  tlieir  probable  economic  value.  The  true  value 
of  these  potential  water-powers  cannot  be  determined  without  a  thorough 
knowledge  of  the  water  available  in  the  streams,  especially  under  conditions 
<if  low  discharge.  In  the  northern  and  southwestern  portions  of  the  province 
the  reclamation  of  large  tracts  of  lands  by  drainage  may  profitably  be  under- 
taken. As  settlement  becomes  more  dense  the  necessity  for  the  reclamation 
of  these  lands  will  become  more  pressing;  it  is  essential,  thereftire,  that  accurate 
information  concerning  the  regimen  of  flow  of  streams  forming  the  natural  outlets 
for  such  drainage  be  obtained. 

The  us(|  of  the  streams  of  the  province  in  connection  with  sewage  disposal 
will,  at  no  distant  date,  command  attentiim  since  the  rapid  growth  of  the  towns 
and  villages  will  soon  render  necessary  the  formulation  of  a  policy  relative 
to  the  ilisposal  of  their  waste  in  such  a  manner  as  will  obviate  any  possible 
danger  to  the  community  as  a  whole.  In  ordei  thai  ihis  question  may  be 
handled  intelligently,  a  thorough  knowledge  of  the  run-off  conditions  of  the 
.streams  is  of  extreme  importance. 
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Srvcral  of  til."  MiMiii  ii\vi>  ill  III."  piovinr..   n.iirhi    |„.  „tiliz..|  for  ri;.vii..itioii 
purposes;   H>  fart,  l.rfon- the  a.lvnt   of  thr  railwav  Im  Manitol.a,  thr  U,;l  riv.r 

lorm.Ml  t!i.>  only  means  of  .oinnimMcation  will,  tl itM.le  vvoihl      Iinpn.v.ninit 

for  navipit  ion  purposes  is  l„.mt  urK,  ,1   in   many   .piari.rv   ;,n.|  forll.is  „„rpos,. 

a  study  ol  tlic  liydrolouy  of  tliesc  stream-  is  n< ss.iry. 

Owinu  to  the  Huetuation  of  sir.'am  How,  not  .)nl\  from  .lav  to  ,1mv  hut  from 
month  to  montli  an.l  from  y.'ar  to  yar.  an.i  the  etfe,!  thai  sueh  variation  m-.v 
have  upon  any  one  of  th.'  uses  to  whieh  the  Mream>  m:iv  he  adapte.l  it  is  imper- 
ativ.'  that  th.'  uathermt:  of  stream  How  .lata  he  mi.le  to  ext,.n.l  ov.r  -i  eonsi-hT- 
al.ie  term  of  year-.  s„  that  a  true  i,i,.;i  „f  ||,e  Mivam  r.-imen  mav  nllimatelv 
l)e  tormed. 


<>I{(;.\MZ.\T1<>N  AM)  s(  (»i'i;. 


wa>  ornam/eil  eiriy   in    l'»12, 


When   the   Manitoba    !I>  ilrotrrapliii-    Surv. 

it  was  .leei.ie.i  that  the  wcrkshouM  I.e  eanie,!  (.n  m  a- ipreliensive  a  manner 

as  possil.h-  an.  that  as  fun.ls  heeani.'  avaihil.!.'  an.l  th,.  opp.,rninitv  ..ir..r...l, 
III.-  \v.)rk  sii.Mihl  I).-  .>xt.-n.l...l  t..  emhra.v  th.'  whoi.-  of  th..  pr.ivin..-  of  Maiiit.il.i 
At  Its  in.'eption,  how.v.'f.  th.'  .listri.'t  in  wiii.'h  stream  How  .lata  w.'iv  i)artieul  irl'v 
n'.iiiir.Ml  was  that  trihutary  toth.'  \Vimiip..«  riv.'r  as  survvs  w.-r."  I..'ini:  ■•■.rri.-.l 
on  1..  .letermm.'  the  power  p.)ssil)iliti..s  ,,f  that  riv.M,  Mr.' Dounlas  I  \i  .-i,, 
un.ler  who.s..  .lir.'eti.m  tlies..  p.iw.T  iiivesti!rati.)ns  w.'iv  h.-inn  .-arrie.l  .)U'"  wa-i 
piaee.i  at  th.'  h.'a.l  .)f  th.'  surv.'y.  Offi.'.-  .piart.'rs  «viv  se..ur.'.|  in  Winaip.'u 
an.l  .)Hi<'e  .'.piipment,  suppli.-s.  an.l  the  ne.'.'ssarv  ..utfit  tor  ti.'l.l  w.)rk  a^s,',,,!,!,.,!' 
.Sev.'ral  enmm'.'rs  who  ha.l  l....'ii  emi)l..y.'.|  .,n  the  Winnip.'u  Hiver  work  w.t.- 
(letade.l  to  th.'  Hy.ln.maphi.'  Siiiwy.  an.l  the  work  ..f  stivam  How  inv,'stit;ati.)n 

was  institut.'.l.     Mil.-.'  th.'  ..ruanizati.in  ..f  th.'  surv.'v  th.'  w.irk  has  1 ii  .'xten-l.'.l 

Irom  tim.'  t.)  tim.-  until  it  n..w  .'overs  all  th.-  pnniii)al  riv.rs  ..f  th.'  provin.e 

Mr.  Mi'L.'an  r.'smn.'.l  fr.xn  his  p.)siti.)n  in  O.t.ih.'r.  l',ti:5.  in  ..ni.'r  t,.  i.-.ept 

a   position  on   th .nstru.ti.)n   start'  .)f  th.-  twv.-it.'r    \Vinni|).'«   Wat.'r  .-;upplv 

project,  ami  the  w..rk  was  tli.'n.'.'f..rth  .'n.'rii.'ti.'.'iilv  ,arri.-.l  on  until  the  f,,||„winK 
.liinel.yMr.  >.  >.  Seovil,  Assistant  Chi.'f  Kn«in.'.'r.  Ip.-n  tl„.  vrit.'r  taking 
charpc  of  the  w..rk.  Mr.  >,-ovil  was  transf.'rr.'.l  t.,  .  )tt,.,wa.  I,.'imr  pla,.,,,|  ,„  ,1,.,.^,. 
oi  thenin-otTan.lst,,rau.'>tu.li.'suii.lertak.'n  hv  t  he  I.;,k.' ..f  th.' W.m.Is  T.'.hni.'al 


l»'f.)r.'  t!i'>   Interna- 


Hoar.l,  in  e.inne.'ti.m  with  th,>  Lak.'  ..f  th.-  \V,)o.|s  i{,'f,'r,'n. 
ti.inal  Joint  ( '.mimissioii. 

In  ..ruanizinji  thi<  w..rk,  it  wa.,  r.'c.trni.^.-.l  that  proi)al.lv  tlw  I.est  an.l  m.)st 
(■.m.pr.'lien.siv.-  m.tho.ls  for  sratherimi  liy.lr.),ijraphi.' .lata  w.'iv  th.)-,'  enipl.iv.'.i 
l).v   th.'   Wat.-r   H.'-.ur.'.s    Division    of    the    Tnit.'.l   Stat.-s  ( !...,loui,'d   Survv 
lhr..u|rh  th.'  .•.,iirt,',y  of  th.'  ..tfi.'.'rs  of  that  ...xanizati..n.  stu.li.'-  w,.,-.'  nia.l,-  of 
their  fi.'l.l  and  oth..'  m.'lho.ls,  Imtl     " 

.'II  mapp.'.l  .lilt  an.l  has  ^in.'.' 
.io-.'ly  t'.illowini:  th.'  pr.-ieti.'.'  ..f  th.'   Ciiite.l  .-sfaL's 


w.'i-.'  tna.l.'  .>t 
■.,•,•  •      .,''  "■     ''"'"  .'.■v.r.'.l  !)y  th.'ir  .'nuin.M'is  an.l  at 

the  hea.l  oHi.i-  in  W  ashmutKn.       !  li.'  w.uk  w.i-  th.' 
I).'eii  earri.'.l  on  .'ilonf;  lin. 
engineers. 

Th.'  .litVerent  -tivanis  to  I,.'  stii.|i,.,l  wr.'  inv.-tinatr,!  an.l  ■.iiit.il.ie 

seleete.l  for  tl stalili-hment  of  m.'t.'rinn  stations    tl,,.  ,,.1, 

(lepenrlinn  up.iii  th.'  i>hysieal    f.'atiir.- 


lo.atioiis 
selecti.tii  of  tile  stati.ms 

,„„„,;,,.        .-.    .,  :""'    the   n.'.'.l  ,,f  .lata  in  that  parti.'iilar 

localitj.       At    thes,.    ii.it.nn^'    sfati.m-.   ti.iiii!  '  

s.-rviees  of  .soni.'  person    livinii    in    Hi'' 

daily.      Thes.'  ilaily  ..l)-.'rvati.nis 

and  examin.'.l  l.v  th.'  .■n..ri, „...,.  ,,„  ,,.„.|,  ,,f  his  trip-  t.)  the  st'iti.iii 

as  i-ntere.l   in   th.'   Ii.x.k  ar.'  tnmsferr.'.l  t.i  .ar.l- 

f.irward.'.l  weekly  t.)   the  rWu-f  .'niTine.'r.      rn.tn 

th.'   m.'t.'rii!<rs,    t!;;.  >\:u\y  .  11- .-harKf^   ..n-  a;   iv.-.i  at. 

()n  the  oruanizali..n  ..f  the    Maiiil..l)a    Ilv.lr..._'ra))h 
th.'  Wmnipec  Hiv.r  I'ow.t  .s^urv.'N    w:i-  tnertc.'.i  will 


"•■re  also  .'stalilish.-.l   an.l   th.' 

lo.aliiy    Wri,'   s.'.'iire.l    t.i    r.';id  th.'  valine 

ar.'  re.-or.l.'il  m  a  li.iok  provi.l.'.l  f.)r  th.'  piTrp..-.' 

n.     Th,'  r.'a.iiiiits 

th."  jjaim.'  r.'a.l.'f.  ;inil  ar.' 

■^tu.l\   of  lli.'sc  r.';Mlini!:s  an,! 


i>v 


h  It 


111.'  >urv.'v  till'  work  of 
■>in.-.'  th.'ii  all  iriv.'sti- 
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(IMlioii-,  wliithii  liy(irii>:i!i|»lii'',  -1<ir:iti<',  |>(i\vfr,  or  river  irnprovniiciit.  have  lictri 
c:iiii(  (1  (.11  iiiiil<r  tlic  OIK'  I'ciitral  ruiitrnl.  Ky  'lii>  arraiiiii  tiiciit  the  wuik  naturally 
t'alliiit:  witliin  the  -cope  of  tlu'  siirviv  iia<  I'icii  carrird  uii  ifficiciitly  and  systrni- 
aticallv.  ( 'niixrsalion  iiiVfstiifatioii-  for  power  and  -t'lraKe  arc  l)cin>:  ilfalt 
Willi  III  :i  idMiprcluii  ivi'  iiiannir  with  a  \  ii\v  to  dc  tcrnnniiit'  tlic  Ik-sI  n<c  of  tlif 
avaiialiii-  water  >iipply. 

In  (lallieril;).'  the  -tlealil  tlnw  d:ita  it  i-  lieheved  that  the  re-lllts  ohtailied 
are  -uflieieiitlv  a(<iirate  tor  all  praelieal  pifrpo-i-:  the  aim  heini: Hot  so  inileli 
to  concentrate  on  a  few  -treain-  and  -o  olitain  record-  of  extreme  accuracy,  hut 
ratlier  to  ^prea'  the  effort  over  a  wide  territory  and  >o  >erve  a>  many  purposes 
as  po-vihle  without  unduly  -acrificin-:  the  aeci;raiy  of  re-ults.  In  this  connection 
it  is  e-«eiitial  that  the  record-,  in  onler  that  they  ma\'  properly  cover  all  possible 
raime  in  -tat'e  of  the  river-  inr  e-t iuate<l,  -houhl  eNten<l  over  a  consideralile 
term  of  years.  On  some  -triain-  thi-  term  should  !»■  from  five  to  ten  years, 
while  in  other  cases  it  -hoiild  exti  nd  o\er  a  much  lonner  peiiod.  sa\  from  ten  to 
twentv  year^.  The  l(•n^:th  of  term  will  depend  larjiely  on  the  ehiinictcr  and 
relative  importance  of  the  -ti'  am  and  the  possihilit>  of  eslimatin(£  the  <iischiir({f 
l«v  comparison  with  records  of  other  streams  in  the  vicinity.  To  (piotc  from  an 
authority  on  this  suhject.  "the  ohjeei  should  he  to  iiauKc  a  certain  nuinher  of 
stream-  at  all  s,.;i.ons  of  the  \ear  so  as  to  ascertain  their  total  discharne  and  its 
s(a-onal  distriliut ion.  also  to  i;au|ie  others  at  certain  staues  which  liave  licen 
determiiK-d  to  he  critical  points  in  their  re^iimen."  It  may  he  stated  here  that 
the  stalidlH)int  taken  hy  the  riiited  States  <  .eolonical  Sinvey  is.  that  owinu  to 
th(  constancy  chan^:int^  flow  of  the  stre;ims.  data  of  reasonuhle  accuracy  showing 
the  distrihution  of  flow  over  several  consecutive  years,  are  of  more  importance 
tiiaii  very  accurate  measurements  coverin^i  short  |,'riod-  of  time. 

('are  shouhl  he  exercised  in  drawin(£  conclusions  from  the  data  published 
lierein.  owin(;  to  the  limited  period  over  which  ino-t  of  the  records  extend,  and 
the  fact  that  tiiese  reiords  are  often  unsupported  liy  aiiy  tarlier  ohservati(uis. 


DISTUICTS. 


Durini;  the  first  y(  ar  that  the  hydrojirapliic  wt^rk  w,is  carried  on,  some 
twenty-six  refiular  stations  wi  re  est.'dilished  at  which  data  were  collected  tlirouj;!'.- 
oiit  the  year;  forty-one  otiiers  were  located  at  wnich  mi-cellaneous  readinns 
w(re  -ecured  throunhont  the  summer.  From  tim>  to  time  during!  the  past 
three  years,  these  stations  have  Keen  revised  and  others  established.  In  th«! 
lijiht  of  fuller  information,  it  was  found  desirabji'  to  chanjie  the  location  of  certain 
stations  so  as  to  increase  the  value  of  the  data  (latlcred.  Uwinji  to  transpor- 
tation difficulties  met  with  in  comieitioli  with  the  operation  of  others,  clian^jes 
have  been  made  which  without  makinp  for  greater  accuracy  have  rendereil 
stations  more  accessible.  I'l  other  i  ases.  it  h;is  been  deemed  advisal)le  to 
discontinui  a  station  entirel\  owiiii:  either  to  overlappini:  oi  to  the  fad  that  the 
information  could  be  obtained  indirectly  from  soiik   other  station. 

DuriiiL'  the  fir-t  year  followiiii;  oriiamzatioii.  attention  was  coiicentrat<'d  as 
mucii  as  po— ilile  on  th;it  portion  of  the  -ountrv  tribiitary  to  tlie  district  covere<l 
by  the  water-power  investisiat ions,  and  firactically  all  of  the  permanent  stations 
then  established  are  located  in  th.it  dr.imau'e  area.  The  miscellaneous  stations 
e-tabli:-hed  were  spreail  ihrousrliout  the  province  with  a  view  to  institutinijr  the 
Work  .•tiid  at  the  same  tinn  ascertainint:  the  desiraliility  of  permanent  stations 
in  till  -lAeral  localities.  \\|ieni\ei  their  \;ilue  h.is  b'cii  established,  stations 
liave,  as  l;ii  a-  posslliie.  been  inral'ii.  IJioii^ii  o«iMl»  to  I  he  pressure  oi  oilier 
branches  of  the  work  it  ha-  not  bei  :i  po--il)le  to  carry  out  this  policy  to  as  );.e  it 
an  extent  as  i-  de-ired. 


6  i>i:i'\iii\n:\T  nr  riir  i\nitiun 
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In  .Iculiiiti  with  llif  uc.ik  ..f  tlir  smv.y.  tlir  tcriituiv  civricl.  <|ii..  priixi- 
Piillv  louro(ir,i|)lnccoii,lili,)ns,  falls  nat  iir.Mlv  int..  srvrnil  inairi  .livi>i,.n-  Kn.ni 
tmi.'  to  tinii'  the  work  in  these  several  .iivisi.ins  mav  I.e  exiende.l  sin.c  iin  to  tlie 
IMVsent  time  only  the  prineipal  stivanis  hav.>  Ineii  .xainiiicl.  Tl„.  .Iivisioiis 
may  he  eimnierated  as  follows; 

1  Lake  of  the  Woo.js  trilmtarie-  ami  outlet. 

2  \Viiini|)e({  river  and  triliiitarii-. 
."i  ■     l{e(j  river  aiiil  tributaries. 

I        .\ssiiiilioiiie  river  anil  trihutario. 

."•        The    .listricl    to    the    west     of    lake     Uinni|)eK,„i-,    iiiihidiiiii    the 

Saskatchewan  river  and  its  trilmt.aries. 
tj         'I'lie  e.isl  shore  of  lake  Wiiillipeir. 
I    —  rile  Nelson  river. 


K.-..«ai„,.  M.  II.  S.  l-;v:i,»..,ii„.n  .St:it„,„.     M,.i,.,,n,l„i:„,,|  InsiruiM.nt  Sl„.li,.,. 

l.AKi:  OK   iiii;  \Vooi»  'I'luni  r\i(ii:s  .wd  Oiti.ki. 

The  lake  .,f  the  \Vo,,ds  di>tri.'t  eotiipiise.  all  that  temt.irv  Iviim  al.ove  Ih,. 
outlets  oi  ,1,..  l:,i.,.,  and  „Ml,.de>  the  lake  of  (he  Woods,  Hai.iv  river.  ){ai,.v 
hike  and  tnl.utar.r^  nnd  Nainakaii  lake  and  tril.ntarie..  This' di^triet  f,„.,n, 
the  ehief  Mu.ree  oil  hr  \\  .nnipej;  river,  and  as  it   has  a  verv  in tant  heaiinu 

on    the    powel    naeh    .,t    the    river    l.elow    th,.   outlet,    a    nuinJM.r   of   >t,-,tions    were 

e>t.al.llshe.l,    the   prm.-.pal  ones   |„.i„jr  ;„    ,1„,  ,„„|,,,,  „f    ,,,,.  1^,^,,  ,,,.    ,1^^.   ^^. 1^ 

.Meemmson  the  l.ainv  river  at   IntiTiiatioiial   Tails  were  made  in  .oniunrtion 

"".'■;'"■    •'"•-•<     .>'.:te,  (I ,..i,.al   Survey,   while  Matlon-   Were  eMai.li:,,, 

inMMitained  i,y  tin.  .^urvey  at  tl itlets  „f  Nainakan  lake.      U,..;,],,.  ,1„.„,    „,,,,,, 

ten  .,r  twelve  stations  we.e  esiahlishcMl  on  I  he  smaller  nve.s  mhuiarv  t,,  the'lakes 
Owinir  to  th,.  power  s|i„|j,.,  |„,i„ir  m:ide  on  the  Winnin,.,-  riv^r 'tiid  •!„•  i„-,-,i 
'"  >nl"'niat.on  ivbiive  to  reuuh.tion.  a  knowledge  of  the^hvdroloKV  of  tliiJ 
rivers  and  lake-  was  of  prime  import.inee.  The  work  instituted  i„  the  first  vear 
ol    the  survey   ha-   th,i,.,ore   lH.en   viK,,rously   ,ontiiiue,l,  t„it    with  on.,  ortw., 
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6  GEORGE   V,  A    I9l6 
in.purtant  .lunii:,...      .\l..,ut  th..  ti....'  ih^t  It...  u.„k  w:,<  instifutr.i  •,  nf.n  ,>,,• 

:!^i»r';  ::-:;,;:'■;:.;;=■  i^,,;-;;;';;t;'^i;;r';;:r 

...■„<  hav..  l-yn  .  on-„lt...i  ,m.l  n..,ui.r.l  ,..  fu,„i.|,  .|...,a.      Th.  J  ,   .    ,  •.    ■     ri,  - 

th.'  «...k       I  u.hr  lh.arranp.,n.nt  ,„a.h..  th..  .MaMit.iha   Hv.ln.u  a„    ,' S    v. 

.    I,  k.    ..f   th..  \\,.„.|.,      AIm.v..  tliat  p..int  all  th..  .lata  ar..  l,..i„^.  ,.„l|,..i...l  l,v 
...  ..th.r  .h.paMn,..nt.  r..f..rr...|  t...      Th.....  .lata  whi,.h    an-  ma.lr  av  i  ■    .  .  to 

.  ..iM<  \..li.ni..   aii.i  n......ssitat..  k...pi.in  an  ..nnii„...r  aii.l  an  as-l.taiit  .■ontiiHi.,ii-lv 

uh    1   ar....ontro  I,.,|  l.y  pow.T  plants,  it  has  l.,.,.„  .......ssarv  t..  ..stal.lish  „,..    •  i,  u 

t.M  ..ns  at  a  nnn.l...,  ..f  ,,o,„ts.  an.l  itau^r-.s  at  various  oth..rl.„-ati...,s.  1  ,  .  ,  |  .^j 
..  th..  w.,rk  r.lativ..  t..  th.s..  ^.M^^n^^,  an.l  ,.n.t..rinK  Nations,  ,|ata  of      n  ,' 

l.'Cical  natur..  ar..  iiJM.  Iifinii  KatlK.rc.l.  ■•"•i  ".  a  in.  i.  ot.)- 


WlNMl'K.i     I{|VK||    AND    Thi  lU'T  AHIDS. 

Th..  .hstri.t  r..f,  rr.-.l  t..  as  th..  "Winnip..^  riv.  r  an.l  tril.utari.s"  ,.,„„„ris,.s 
all  that  t..rnt.,ry  lyin^  1...  ow  th..  lak..  of  th..  \V..o,ls  ..ntl.ts  an.l  tril.utar  tl  .' 

W  mnp..«  nv..r.      fl...  tn  .utari..s  ar..  not  nnn,..r.M.,.  an.l,  with  th-  >.   '  .'x.  .,,      , 
h..  Kn^rh.h  nv.r.  ar..  ..f  s.nali  maKnitu.l...      Th..  Kn«l,sh  riv..r  j..ins  th.  Wi      i 
P<.^  .n  th,.  v,..,n.ty  of  ,1,..  int..rpr..vin..ial  l,.,nn,larv  of  (.ntari.,  an.l   Man  t   1 " 


.       1..  l.n^r|,>h  n y.r  ,nay  1...  appr.,x.,natdy  .l...lnc.,..l.      The  smalhT  tril.ut:  ries 


s.  in.  uau^.  at  l'.,„,t  ,|„  I<o.>.  On  th..  I'inawa  .■hann..|  th.r..  ar..  thr  .•  ^i.,tions 
p'.t     h,.„.,ak..  t.,  th..  .■hann..|   an.l   ,),..  oth.r  nvo,   r..sp,.,.„v,.|v       1,.  v,       ,  j 
l--lo\th..    p..v.r-liouM...i  til..  Winnip..^    Kl-.tn..    R-ulwiv    Com.    ,',.        i      ' 
t^^..l,.■lnK.-tal.|l^i,..,lf^rth.•p„rp.,s.„f  n.t^         '  "     <  ""'iMn;. .    th..   Ia~t 

Ihc  tw.i  (li-tnrt«  jii^i   .Itscril)..."    ' 
[iTrmH'   '"  ^^U  •  ""'^^il'-'il-U  nv.r  an.l   t  h..  lak.-  of  th..  Wo.,.|>  niav'ii."::;;;; 
.1  (.r.at  ni.  asnr..  t..r  tti..  Mnali  iiunili.r  ol  nv.  r^  t.il.nt,  ,.  .,.  ti,,.  ! 

.-OUI  llHol  .  .•      ■    ■     • 


in;;  the  power  stati.tn. 
ahnost  .nfrcly  witiiin  th..  Launntian 


•Hi    th,- 


Th. 


r.  M-  .1,  an.l  th..  t.,p.,u,;,plu,.al  I,  atu.vs  an  t  vp,..al  of  il.  lak.  s  an.l  nv.r.  al n,|„„ 
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thriHifilioiit  till  (li^liict.  H(M  k  initrriippiiii:'  .if  \  i  i  ^  fn  (|ui  lit  ;itiil  tlir  Miil  ccivi  tiii^ 
i-  «li!illii\v.  iiiiHlitii>ii»  wliicli  \M  111  III  ti-iiil  til  lapiil  i  iiii-ntt.  wcii'  the  hn'k  of  -iniiiui- 
in  till'  furiii  III'  ttriiuiiil-wiit*'!'  nut  tnadr  iip  fur  in  a  l:irur  ili-^rri'  liy  tlic  nilinriuii- 
lakis.  'I'lir  fitrosf  io\iiin(i  <if  tin-  ili.-tiHt  varii-.  !ii  -oinr  part-  it  i-  -pai-'- 
ll^vin^'  til  tlic  -liallow  *uil,  wliili-  in  ntlirr  part-  ili-n-r  yrnwiiis  of  rvcriirrin-.  -iii  li 
a>  -priiii',  pini',  and  lial-ani  an'  to  lie  fminil.  \\itli  nrra-iunal  rliiinps  of  Kiri  li. 
Miii'li  liiirilM'rinu  lia>  lurn  lairiiil  on  in  tin-  (li-in>i.  and  ino>t  of  tin'  iaiui  r 
stand.*  of  tirnlii'r  liavr  lurn  rut.  In  otlur  part-  the  foii~t  lia>  lircn  iiMirun 
with  tire  so  tliat  tlir  -t.-iniiiim  tinilur  i-  now  to  a  l.irui'  i\tiiit  of  second  (ii""!*^'''- 


Ijikr  lit  llir  W(Kiil.»,  V^^.^<ll•^n  Oiilli'l.     Nnrlli  'I'limirl  ^^hinil  MH'lirinir  Mition. 

At  [ircsiMit  ilir  stations  in  the  district  at  which  run-off  data  arc  iiciii'C 
jjatlicicd  arc  confined  altnost  entirely  to  the  outlets  of  the  lake  of  the  Woods 
and  the  Winnipeg;  river. 

!{KI)     lIlVKIi     DlsTUKT. 

What  is  known  as  the  Hid  ii  r  district  is  th.it  poiiioii  of  the  Hcd  river 
valley  lyinu  lictwcen  the  international  houiidaiy  and  lake  Winnipeg;  it  ai-o 
includes  the  territory  drained  liy  its  tniiutaiies.  with  the  exception  of  the 
.Vssinilioinc.  The  nature  of  the  area  drained  hy  the  river  within  the  pr.  vince 
varies  hetween  the  swampy  and  tijuskeii  cinintry  i'orderinj;  the  Laurcntian 
formation  to  the  cast  and  the  open  prairie  louiid  ;:ciierall\  to  the  west  of  the 
river.  Owinti  to  the  iiat\ire  of  the  country  lyinj:  to  the  ca-t.  drainafie  for  laiiil 
reclamation  is  to  he  expected:  such  reclamation  will  naturally  have  an  elTcct 
upon  the  raiijie  in  sta(i''  <>f  'he  river:  in  fact,  this  etTect  has  to  some  extent 
already  occiirnd  owinn  '"  drailiauc  schemes  in  operation  to  the  south  of  the 
mtcriiatioiiai  houiuiarv  in  the  sl.-ilr  of  Minne--o!a.  The  possi!il!il\  of  sUcli  an 
ctTcct  upon  the  river  render-  its  -tudy  advisalilc  I>raina>:e  already  in  operation 
or  to  lie  anticipated.  |s  not.  however,  the  only  reason  necessitatiut:  the  collection 
of  hydroiiraphic  data.       The  import.iDce  of  the  river  from  :i   navigation  st.nul- 


to 


nf:rinr\if:sT  or  rut:  i\Tf:RioK 
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.^(•lii'nics  wliich  may  he  un.lirtakcn  wi 
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IMi^'siliility  of  iiiiprovi'iiD'nt.  In  ii<lililii>ii  to  tlii>,  tln'  triwn^  which  urc  iiuw  liir^itcil 
or  may  spriiiK  up  in  thi'  ii<iKhli<iurhiii><|  will  Iimm'  to  look  t<i  Ihrni  lor  tin  ir  ilonit-tir 
WiitiT  Mipply.  Ill  MfiiK-  ra«r-<  iIh'H'  rivtT-  ari'  c  apalih'  of  ili'vclopinnit  from  a  jmiwit 
>taii(ip«>iiit.  I'rrhap'  tin-  ino>t  important  in  \\\\-  iji-triit  in  this  n-|M.  t  i-  tin 
Sa«katchi'Wan.  'rhi>  riviT  has  a>  if>  ilrainaitc  lia-in  prartically  all  that  portion 
of  AllitTia  aiHJ  iilioiit  two-thinU  of  Sa>katrhcwan  lyniK  -outh  of  tlii'  fifty-fourth 
|)araili'l  of  hititiidt'.  'I'hcrt'  an-  two  or  thrcf  point-  at  which  this  river  liiiifht  lie 
ilcvclopc<l  for  power  purposes,  while  coiisiilrralili'  an-a-  Ivinn  eonii({uou-  to  the 
riser  liet ween  its  mouth  ami  the  western  lioLimlary  of  Manitoha  nii({ht  pro(itaM\- 
l>e  reclailiie<|  liy  ilrainaue. 

A  nuinlier  of  meteriliK  -lations  have  lieen  e-talili-heil  in  the  (li-triit.  ami  also 
a  numlier  of  stations  where  uaiine  reailinijs  only  are  taken,  so  that  a  lieinral 
knowledge  of  the  hyilrourapliy  of  the  ili-trict  i-  lieinu  olitaineil:  aililitional 
stations  will  he  aildeil  as  necessitv  .arise-. 


HiVK.IIs  i:MKItl\<l   I. AM-:  \\  INMI'li 


I  in:  i: 


AST. 


The  district    covered    liy   the  drainaue  oil   tl a>t    -ide  of  lake    Wiiipipei; 

i-  for  the  ino«t  part  l\picai  of  the  l.auieiitiaii  forni.at loii ;  in  ciiiisc(|ueiice. 
practically  all  of  the  rivers  entering  on  that  side  of  the  lake  are  interrupted 
at  numerous  points  in  their  course  hy  falls  and  r.ipid-.  Throughout  the  di»trict 
at  various  points  are  to  he  found  stands  of  timlier  which  may  he  utilized  either 
for  the  manufacture  of  lumlier  or  for  pulp  am'  papir  purposes.  With  ihe-e 
facts  ill  view,  studies  have  lieen  made  of  the  power  pos-ihilitics  of  the  rivers. 
In  order  that  the  conclusions  reached  may  lie  -ound,  the  possihle  run-otT  of  the 
rivers  should  lie  accurately  determined,  iiwiiii:  to  the  dilliculty  in  seciiriiii; 
I'ompeteiit  Kaiige  readers,  it  has  t n  fouml  ditlicuit  to  estaiilish  rejiular  stations. 

However,  miscellaneous  meteriniis  have  lieen  ni;ide  on  these  river-  at 
various  times,  including  the  low-tlow  period  which  occurs  durinu  the  winter 
months,  and  upon  these  it  has  lieen  possihl,.  to  lia-e  the  estimates  of  minimum 
How. 

On   the  Hereiis  river  it    has  been   possihle  to  secure  thi'  services  of  a  uailtje 

reader  in  the  vicinity  of  Little  (Iraiid  rapids;  a  metering  station  was   ai niiniilx 

e-talilished,  and  it  is  hoped  that  records  of  e.m-ideralile  val  le  will  lie  ohtained. 


Nki.s(»\   Hivkh. 

The  Nelson  river  forms  the  sole  outlet  of  practically  all  the  drainatte  areas 
included  in  the  foiettoinn  six  districts.  It  forms  the  outlet  of  lake  Winnipen 
into  which  empty  the  \Vinni|)eji,  Hed,  .Saskatchewan.  Mereiis,  Pigeon,  Hlood- 
vein,  and  Dauphin  rivers,  the  last  named  heiiig  the  outlet  of  lake  Winnipegosis 
and  lake  Manitoba.  The  fall  of  the  Nelson  lietwc  en  the  outlet  of  lake  Winnipeg 
and  Hudson  hay  is,  in  round  numbers.  7(M)  fe.'t.  .\  great  portion  of  this  natural 
fall  in  the  river  is  concentrated  in  the  form  of  -wifts.  rapids,  and  falls.  It  is 
to  be  expected  that,  with  such  a  vast  diainau'e  area  tributary  to  the  river,  the 

discharge  will  1 xceptional.     It  is  also  a  natural  inference  thai,  in  a  ilniinage 

area  which  includes  so  many  lakes  f<irining  natiind  regulation  basins,  the  min- 
imum flow  will  bear  a  fairly  dose  relation  to  the  mean  flow.  Certain  of  the 
natural  stonige  basins  encountered  in  this  drainage  area  are  of  great  proportions, 
among  which  are  the  following  large  lakes:  lake  Namakan,  Hainy  lake,  and  the 
lake  of  the  Woods  on  the  Winnipeg;  I.ac  Seul  on  the  Knglish;  (ake  .Manitoba. 
Dauphin  lake,  lake  \\innipi'gosis,  and  lake  Winnipeg.  Besides  these  there  are 
inany  others  of  less  extent;  for  instance,  in  the  Winnipeg  River  ba.sin  there  are, 
in  addition  to  those  named,  lOti  lak  s  which  vary  from  about  ',i  to  140  square 
miles  in  area. 
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s(Toml-f<,.,t   ,.,,uals  3.V71    Hritisl,  C.luml.ia  miiHT's  indios,  „r  one  Hrili<h 
<  o  uml.m  nnn.T-s  ...H,  ,.,,u.ls  1  .,i,S  ruhir  fo.,t  por  minute 

'  '"""i:t:.Zt'£  '^^'""'  "'""•-"  ^■''''-  '-  -"^;    .-.uals  5.S,.:2 

'  ^"""^llbnJi^t^Lf  '■"''"'  '^""^  «="'""^  ^-^  -'-"^    --"^  «-»<-^l- 

1  ><'C()n(l-f(Mtt  for  one  year  cvcrs  1  sciuarc  mile  1  ■  ni  f,i,.f  ,>r  I'l  r-.,  •     i        i 

1  se...,nd-f..ot  for  on..".-...  equals  ^l^^mrL!^li:'Zui:'7ii'Z^ir 
M'coiid-foot  ..(,uals  about  1  acre-inch  per  hour 

sc..,n.i-foot  for  one  28-(iay  month  covers  1  square  mile  1-041  inch  .leei, 
>econ.  -foo  for  one  •>«.-,  ,.y  month  covers  1  square  mih.  LOT!  nc  ee  ' 
^ econ,  -foo  „r  one  )-,  ay  n.onth  covers  1  square  mile  MIG  n  ■  dee  ' 
Mc.m.  -  ..ot  for  one  :{l-day  month  covers  1  s.  uare  mile  1  •  m      •    dee   ' 

1  second-toot  for  one  dav  e,,uals  1  .<l,S3  acn-foot  ' 

1  second-foot  for  one  "iS-day  mc.nth  equals  ooa-j  acre-feet 

1  seconc  -foot  for  one  2!»-(lay  nK.nth  e(|uals  -)7-52  acre-feet' 
second-foot  for  one  3()-<lay  month  e(|uals  .-,!).->()  acre-f..et' 

oou'"   "u  -^  f'""  !>'"'  ai-lay  month  equals  (il.4!t  acre-feet' 

V^i'^  If/'r'""'  ?;'"""'  ^•■'"  •""""*''  •■'»'"*'■"*  <'-2«^  se,.omi-foot. 
KM)  MM   u:1     r-  *^""""1  P'T,""""^''  '''"'"'^  0-22:i  ^-ocond-foot. 

'       '  I      H        ;       "^''^  *;""",r  '"■'  ''■•'>■  '''"'"''^  ^  ••^•^  second-foot. 
'  mL  '  u        •  •^"':  '!'1P'''''=''  >f""""^  •■<l"als  :i«X  acre-f,.et. 

1,(K)0,(H)(I  cutnc  feet  equals  22  •!>.-)  acre-feet 

1  acre-foot  equals  4:?, .")()(»  culiic  feet. 

1  acr(>-f<.ot  e<,uals  271,472  Uritish  imperial  jjalions. 

1  acre-foot  equals  ;52r),S.JO  I'nited  States  gallons 

1  inch  >leep  on  1  square  mile  efpials  2,;i2:?,2(K)  cuhic  fct 

inch  <leep  on  1  square  mile  ecpials  0-07a7  second-foot  per  vear 
1  acre  e(|uals  -iliMO  stpiare  feet.  • 

1  <ul.ie  foot  c(iuals  (i-2;j  British  imperial  gallons 
1  cubic  t.H.t  ecpials  7-4fS  United  States  gallons 
1  cubic  foot  of  water  weighs  (12- "j  pounds 
1  foot  per  secc.nd  e(iuals  ().(;s2  mile  jier  liijur. 
1  horse-power  .(luals  .-).-)tl-foot  ix.unds  per  second 

horse-power  cpials  74(1  watts  or  -740  kilowatts. 
1  horse-power  equals  1  second-foot  of  water  falling  S, SO  f.-et. 

To  calculate  water-power  (|uicklv: 

S-oiid-fec,   X  fall  in  fe..t  ^  11   =  net  horse-power  on  water  wheel,  realizing  SO 

per  lent  ol  tiieoretical  power. 


-MimioDS   OF   DKTKHMlMXd    I)IS(H.\Ur.E. 

Thre,.  separate  method,  are  comm.mlv  foilow.'d  in  the  determination  ,,f 


1      The  slope  rni't!i<ii!. 

2.    The  weir  nietlnMl. 

;i.    The  mean  velocity  m.thoil. 
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'I'lIK  Sl.Ol'K  .MkTIKII). 

In  tlic  slope  iiictliod  of  (IcttTiniiiiiiK  the  (lischargc,  tlic  fact  that  tlic  slojic  of 
ttic  bed  of  the  .stream,  and  eonse(iuently  the  siirfare  .slope  hears  some  definite 
relation  to  t'u>  ui.seharKe  is  made  u.se  of.  A  numlier  of  empirical  fomuliP  havi' 
heeii  dci;!:.  <  ,  ,'(,.;.•.  ijjne  to  time  in  an  effort  to  exjiress  this  relationshii),  and 
amonK  ;ln-e  m  o,. -t  ■  "iimon  use  are  tiie  Che/.y,  the  Kiitter,  and  the  Hazin 
formul    . 

\\  :\  ■  ki;«>\\n  a~  le  Chezy  formula  was  deduced  iiy  a  French  engineer  of 
that  n::i.,(   .i-:'iu\  t!ie  y    ir  177.">,  and  takes  the  form  of: — 

V  =  ('  V  rs  ii.  V  iiich  \'  is  the  velocity,  ('  a  coefficient  deiicndiiiK  ui)on  tin- 
~loi)e,  the  roughness  of  the  channel  and  the  wetted  ])erinieter:  r  is  the  hydraulic 
radius,  lieinjj  the  cross->ectional  area  divided  hy  the  W(>tte(l  jierimeter,  anil  s 
the  slope,  heinjj  the  iiead  or  fall  in  the  section  divided  liy  the  length  of  the 
section.  This  formula:  V  =  ('  >  rs  may  he  considered  the  fundamental  slo])e 
formula.  Various  modifications  of  it  have  lieen  deduced  from  time  to  time 
depending  )ii)on  vidues  of  ('  ohtained  frojn  formula'  hased  ujion  experiments 
and  oliservations.  The  Kutter  and  Hazin  formula'  lielong  to  this  class,  and  the 
former  is  perhaps  the  belter  known,  taking  the  form  of:  V  =  ('  v  rs  where  ( '  is 
obtained  from  the  ecpiation: 

■()()2S1  l^M 

_      -<l<i + S  +  n 


1 


(I(»2S1 


41() 


+ 


n 
\  r 


Where  r  and  S  have  the  same  signilicaiice  a-  in  the  ! 'hezy  formula,  the 
factor  '"n"'  is  known  as  the  coefficient  of  roughness. 

The  Hazin  formula,  often  considered  to  be  one  of  the  best  for  the  deter- 
mination of  flow  in  open  channels,  takes  the  form:    \'  =  ("    \  rs  where 

l.')7  ti 
(•       =  .' 

'        +  ^  '■ 

the  coefficient  "c"  depending  ujion  the  roughness  of  the  channel;   values  being 
deti'rmined  for  difTerent  classes  of  material  by  experiment. 

Ilumijhreys  and  Al>bott  made  determinations  of  ('  from  which  they  also 
derived  a  formula.  As  the  first-named  formula  depend<'d  on  experiments  carried 
on  in  small  channels  of  various  natures,  and  the  latter  uj)on  observatiims  made  on 
the  Mississippi  river,  the  governing  conditions  were  of  a  widelv  difTerent  nature; 
It  IS  therefore  to  be  expected  that  neither  of  the  formuhe  could  he  consideri'd  as 
generallv  applicable.  The  diversity  of  the  results  obtained  from  the  use  of  these 
two  formuhe  was  the  subject  of  investigation  by  Kutter  and  Canguillet  and 
undoubtedly  influenced  the  final  determination  of  Kutter's  formula. 

Tables  have  been  preparetl  giving  values  for  the  coefficient  "n"  in  Kutter's 
formula  and  "c"  in  the  Hazin  formula,  and  are  to  be  found  in  practically  every 
liandbook.  It  is,  however,  very  difficult  to  choose  the  correct  value  f()r  these 
coefficients,  and  it  is  therefore  advisable  that  whenever  possible  the  value  of  "n  " 
an<l  ■•c"  in  the  two  formula'  be  com])uted  from  a  measured  discharge. 

In  the  Manitoba  work,  the  results  of  which  are  herewith  published,  it  is 
sehlom  necessary  to  make  use  of  the  slope  method  of  determining  tlie  discharge; 
in  fact,  aiiout  the  only  aiiplication  of  the  method  is  in  the  determination  of  flood' 
discharges,  or,  in  conjunction  with  meterings  on  rivers  where  the  gaugt  height 
does  not  always  bear  a  constant  relation  to  the  discharge.  For  the  Kutter 
formula  it  is,  liowever,  possible  in  each  of  tliese  eases,  to  arrive  at  a  value  for  the 
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f;Htur  "ii"  sine-  from  ;,  .litrnnin;iti.m  "f  th-  hy.lr.wlic  ra.lius  at  th.'  f.nu-  of 
mi'tcniiK.  tlio  slop."  aii.l  t\u'  m.'an  vrlocily,  tli.-  valiu-  "r"  may  1m-  fouiul  troiii 

(h luatioii:    V    =C   >r-:   then  having  found  lh.-  valiio  of  "C"  this  inay  l.c 

(■(■uat.Ml  to  Kuttcr's  formula  aiul  th."  valu.'  of  -n"  .l.Tiw.l,  or  may  h.'  toun.l  m 
t'lc  tal)l.-s  pn'i.ar.Ml  for  thi>  purpo-.'  in  any  .Mimn.'.'riiiij  handbook.  A  valu.'  tor 
tiic  coctticifiit  "I'"  in  till-  Ha/in  formula  may  1..-  tound  m  tin-  >;   m-  way. 

Wkik  Mk.tmoi). 

Thr  wrir  m.thod  of  di-t  rmininR  .lis.'liart!;.-  may  l-  ma<l(-  u.m'  (.f  in  con- 
n.Mtion  with  wi.i.'lv  varvin^  di-rharp-^.  V.-ry  oft.-n  .-stiniatrs  ot  tlow  both 
under  .■on.lition>  of  Hood  and  of  .-xtn-mcly  low  wat.-r  may  Ix'  arnv.-.l  at  l.y  tin- 
mrth.xl.  Wlu-n-  funds  ;,n'  av.dlal.lr,  and  tli.-  value  of  the  reeords  w-arrants 
the  expense  of  installation,  a  perman.-nt  weir  undouhtedly  provides  the  hest 
method  of  determiniuK  diMhaine.  When  tlu-  >tream  How  to  l.e  measured  is 
of  a  comparativelv  small  volume  la  few  second-feet),  ami  the  .lisciiarue  is  to  he 
determine<l  from  time  to  time,  a  temi)orary  weir  may  l.e  utili/.e.l  m  ec.njunetion 
with  a  gaum-  in  the  natural  river  ehannel.  ,       •    r    .        i 

Thi-  temporarv  weir  would  eonsist  of  a  -landard  >harp-.re-.ted  weir  tastened 
for  eonv.-nieiiee  to'  a  wooden  plank,  the  method  of  usini;  it  Ixint?  as  follows: 
\  point  in  the  stn-am  helow  the  tjaune  is  -.eleet.'d  and,  alter  reading  the  gang.- 
iieight,  a  temporarv  dam  of  earth  and  sods  i-  thrown  aeross  the  stream,  m 
wlii.h  dam  the  weiV  is  plared;  rare  l..-ing  taken  to  plae.-  the  erest  al.s..lute  y 
level  Sods  and  earth  an-  tamped  ai.oiit  tin-  weir  to  prevent  leakage.  1  he  .-ite 
of  thi-  small  temporarv  dam  should  Ih-  m.  sele,'ted  that  the.iei.th  ot  water  a  .ove 
will  he  at  least  twice  the  head  on  the  weir,  while  the  p.md  created  shouhl  have 
a  total  width  of  sever.il  rime-  tlie  lengtli  of  tlu-  cre,t.  On  the  downstream  sule 
care  must  he  taken  '  .  permit  free  ;,<ce>s  of  air  h.low  the  nai)p  when  the  weir 
i-  discharging.  ,       ,  ,  ^.  , 

\Vh(-n  tlu-  weir  i~  installe.l,  readings  with  the  level  are  taken  upon  thecr.-st, 
•I  giu<'e  is  i)lai-ed  S  or  10  feet  iip.stream  from  the  dam  and  is  set  to  the  same 
datuin  as  the  weir  in-t.  lieadings  of  the  water  h-vel  on  this  gauge  will  then 
indicate  th(-  head  on  the  rrct  of  the  weir.  ...  ,•     ,       i- 

In  computing  discharg.-  l>v  tlii.-  ineth.oil.  a  modihcation  ol  tlie  l-raiicis 
formula  mav  l.e  made  u.e  of.  th'.-e  moilitication-  l.emg  in  the  nature  of  correc- 
tion- for  end  contraction  and  elimiii.ition  of  velocity  ol  appn.ach,  the  formula 
taking  the  f(.rm  ..f:  1^  =  :!  -iM    I.-  -211.  11    :,  in  which; 

(I    =  ilischarge  in  -I nd-teet. 

I.    =  length  of  ere-!  in  f^'et. 
H    =  head  in  feet. 

.\-  mentione.l  h.'fore,  ivheiv  the  value  of  the  recor.l-  warrants  it  and  accurate 
continuous  discharge-  are  ivquired.  ..  permam-nt  weir  may  l.e  limit ;  this,  howev.-r, 
i-  M'ldoin  necessarv  a-  d.im-.  if  -uital.ly  situated  an<l  cc.nstrueted,  may  l.e 
utilized.  The  main  feature-  governing  the  u.-e  of  -uch  -tructures  as  a  nieaiis 
of  determining  the  di-charge  are  tho>e  relating  to  the  characteristns  of  th.- 
dun  itself,  and  aUo  tiie  r.,ii-ider.iti..n  of  the  possil.h-  .liver-ion  ot  varying 
(luautities  ,.f  water  around  or  through  the  dam.  The  phy-ieal  reipnremenls, 
in  order  that  good  record-  may  l.e  olitained.  are  as  follows:  - 

1.  ('rest  .all  at  the  -.inie  ele\ation  or  divideil  into  -ection-  of  the  same 
elevation, 

•2.     .Sutlicient   heiuht   to  eliminate  l>;ickwater  etf'ect   from  l.elow. 

:•(.— -Ahsence  of  leak-. 

l.-f'rest  of  such  tvpe  that   th fhcient  of  disch;irge  may  l.e  n-adily 

arrivial  at . 

,").     Absence  of  tia-li  board-  or  car.ful  record-  of  the  use  of  same. 
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There  are  many  things  that  may  he  said  both  for  and  against  the  uh.-  of 
dams  as  a  moans  of  determining  discharge,  whieh.  generally  speaking,  may  he 
summarized  as  follows:  'Ihe  use  of  a  weir  or  d-im  has  every  advantuKo  of  eon 
timiity  of  records  through  the  period  of  ice  formation  and  flood  dis.J.arge 
while,  on  the  other  hand,  it  has  the  disadvantages  of  the  uncertainty  in  coniie,! 
tion  with  the  proper  coefficient  to  he  used  and  th<>  effect  of  dehri^    logs    etc 
gathering  on  the  crest,  and  the  possil)Iy  varying  amounts  of  water  diverted' 
lor  other  uses. 

Velocity  Method. 

The  quantity  of  water  flowiuK  past  u  given  point  is  derivd  from  th..  pro- 
duct of  two  factors:  (a)  the  mean  velocity  of  the  water  past  th.-  point,  an.l 
(b)  the  area  of  the  cross-section  of  the  river  at  that  point.    The  area  of   he  se.t  o 
dep,.nds  upon  tl.e  contour  o    the  hed  of  the  stream  and  the  tlu.tuation  of    he 
water  surface,  the  mean  velocity  being  a  function  of  the  wetted  perimeter 
the  roughness  of  the  stream  bed,  and  the  slope  of  the  water  surf-ue 

There  are  two  principal  method."  of  determining  the  mean  vcli)citv  (o) 
by  current-meter,  and  (h)  by  float  measurement.  The  requirements  of  these 
two  methods  are  essentially  the  same,  the  method  being  to  observe  the  velocity 
TJil  )'"""  u  "  """?'*^"f  .points  throughout  the  cros.s-section.  In  order 
that  good  results  may  he  obtained,  care  should  be  exercised  in  selecting  the 
metering  section.  Ihe  section  selected  should  be  situated  at  a  point  in  le 
stream  where  the  hanks  are  nearly  parallel  for  a  considerable  distance  both 
above  and  below  the  section.  Also,  the  cross-section  of  the  stn-am  through  u 
his  ,l,.stance  should  be  as  n.-arly  uniform  as  possible,  the  l)ottom  free  rom 
projections,  holes  large  boulders,  etc.,  and  the  hanks  of  sufT.cient  height 
ohvia  e  the  possibility  of  overflow  under  flood  conditions.  In  selec  ing  the 
site,  due  n.gard  should  be  paid  to  its  relation  or  proximity  to  trihutarfes  of 
the  stream  or  to  lakes  in  order  that  sudden  changes  in  th.-  surface  level  or 
.stage  may  be  elim.n.at<..l,  the  object  being  to  secure  a  location  wh.-re  the  stage 

",  /"T  ''^'"  '"'  *',"^'  ,""'"■"!"  V.'^'  discharge.  In  this  northern  count rv 
.  .-  ations  are  preferably  lo.-ated  adja.-ent  to  the  crest  of  a  rapi.l  or  fall  I 
that  backwater  effects  from  tributaries  lower  down  may  he  to  a  large  .xtent 
eliminated,  and  open-water  conditions  may  obtain  under  a  greater  rang,  f 
temperature.  »'<-»iit.i   lanm    01 

The  _equipment  of  a  metering  station  usually  consists  of  a  gauge  for  deter- 
mining the  fluctuation  of  the  water  surface  referred  to  a  p.-rS-nrien.  h 
mark,  in  order  that  any  chanp,,  ^n  datum  may  be  checked,  and  a  Sa  e  tfv 
referen<-ed  initial  point  of  measurement  of  the  cross-section  so  that™  e  same 
points  at  whu-h  the  velocities  are  determined  mav  always  be  un  1  W 
often  these  points  are  lo.ated  by  .stretching  a  tagged  line'a.ro.ss  the  river  or 
where  a  bridge  is  made  use  of,  the  points  are  marked  upon  the  strucl^im..    VVhere 

^nLr^f  f.f     •        ■     ^^^  velocity  at  different  points  throughout  the  cross- 
section  of  the  river  is  ascertained  by  either  of  the  two  methods  mentioned  and 
he  mean  velo.-.ty  over  the  whole  .section  is  then  determined      .\pSg  tht 
aTthat'poTnf    "       "  -oss-sectional  area  gives  the  discharge  of  The"^ "trel 

Chemical  Method. 

The  most  recent  method   of    determining    discharge    in    a    stream     and 

Tnv  L'*'"  "'"''  n^"'""''^'^'.  *1  ^•^"^  '«  '^""^'^  ^«  the  chemical  method.     In 
many  cases,  especially  ,n  turbulent  mountain  stn-ums,  determination  of  velociw 
and  discharge  by  the  float  or  current-meter  method  is  impossible,  o^ng  to  the 
25f- — 3 
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(liftiiuity  in  ^ccuriiijj  a  station  where  the  stn-uni  \w^\  is  uniform  and  the  velocity 
snrtiiiently  low.  On  the  other  liand,  an  application  of  the  w«'ir  method  would 
very  often  involve  <'oiiKi<leral)le  exi)enHe  on  account  of  the  necessity  of  ruKK<'d 
construction.     In  ^uch  cases  the  chemical  method  is  particularly  appli<-al>le. 

.Vnother  pur|K»se  to  which  this  method  can  he  favouratily  applied  is  the 
rating  of  jxiwer  stations.  Owing  to  the  advance  in  the  art  of  water-wheel 
design  and  construction,  the  high  degree  of  efficiency  obtained  anil  the  ])'-'mium 
)ilai-ed  ujMin  such  efficiency  liy  ()urchasers,  it  is  necessary  that  very  -areful 
determination  In-  made.  For  wheels  of  large  capacity  the  volume  ot  water 
involved  is  great,  anil  hence  there  is  a  possibility  of  i-rrors  of  considerable 
magnitude  <reeping  in,  if  the  ordinary  methids  of  determining  discharge  an- 
used.  Wiih  a  view  to  eliminating  these  errors  and  securing  the  degn-e  of  acr-ur- 
iicy  reciuired,  there  has  recently  been  evolved  what  is  known  as  the  "chemical 
method  '  of  measuring  discharge.  This  niethod  may  be  outliiu'd  as  follows: 
Knowing  approximately  the  volume  of  water  to  be  measured,  a  definite  ((uantity 
of  chemical  solution  of  known  strength  is  added  at  a  given  nite  to  the  stream 
or  intake  above  the  point  of  measurement.  Owing  to  the  turbulent  nature  of 
the  stream  or  the  churning  action  of  the  turbine  wheels,  this  solution  is  thoroughly 
mixi'd  throughout  the  whole  volume  of  the  water  to  be  measured.  In  the  case 
(if  a  stream,  samples  of  the  water  are  taken  some  distance  below  the  |M)int  of 
;ipplication  of  the  solution,  and  in  the  case  of  jMiwer  plants,  in  the  tail-race. 
.\  chemical  an.-dysis  of  this  water  will  reveal  the  amo\nit  of  added  chemical  ln'ld 
in  solution.  Knowing  the  volume  of  the  sample  and  the  amount  of  solution 
lidded  per  unit  of  time,  the  determination  of  the  volume  of  water  flowing  i)er 

''''■''"'■  be  readilv  seen  that  if; 


unit  of  time  involver 
(I     =  discliiirtie 


N 

N, 
N 


only  a  siniple  cjilculation.  for  it  may 
f  turbine  or  ri\cr. 
=         ■■  <if  salt  solution. 

=  concentration  of  salt  solution. 
=  "  of  water  before  addition  of  salt 

=  "  of  water  in  tail-race  or  river  at  ■ 


soluti(ui. 
'ani|)ling 


■tatioii, 


Then: 


<i 


This  method  of  measurement  has  been  (|uite  recently  brought  forward, 
and  the  o])ini<ui  is  ventured  that  its  use,  especially  in  the  case  of  power  plant 
rati!!(r,  will  be  >renerally  ado))te(l. 

.MKTHoDSor  DKTKHMININO  .MK.W  VKI.oCITV. 

It  lias  been  meulioncd  before  that  the  mean  velocity  in  a  chaniu'l  mav  be 
<lc1crmined  li>'  the  use  of  either  floats  or  a  current  meter.  Kach  of  these  m<>thods 
may  Ik'  employed  in  several  dilTerent  ways  de])ending  upon  the  locid  conditions. 

I'l.(lAT  Mk'IMiU). 


\\  jjere   Hoat>  are  used   for  the  determination  of  mean  velocity   they   are 
maiiilx    of  tliric  types,   known  a-: 
1.   .'suif;ice. 
'2.  .siub->urface. 
o.  Tube  or  rod  tioat.-. 
\\  iicn  surface  Hoats  are  used  to  deteruiine  the  velocity,  the  results  obtained 
indicate  the  velocity  of  the  stream  at  the  surface  (uily,  and  in  order  that  this  inav 
bi   n  'In-'''!  '■'■■  iri';!!!  vil-it-ity  it  i--  nor^'cary  tsi  a]>ply  sume  fru'tnr      A  very  g-.!:"! 
type  of  surface  float  con»i-t~  of  a  tightly  corked  bottle,  in  the  toj)  of  which  is 
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placed  a  Mimll  flan,  stifficicnt  weight  l.ciiin  pland  in  tlie  hottcim,  citlicr  miikI  (ir 
Kravcl,  to  (•al^^^•  it  to  Hoat  low  down  in  onlcr  to  avoid  wind  interference.  Where 
nieasiirenients  are  I.eiiijt  taken  with  a  view  to  determining  Hood  (ii.^(harKe, 
noatinj?  del.ris  or  cakes  of  ice  may  '  ften  tx-  made  u«e  of  to  determine  the  surface 
vi'loeity. 

Sulisurface  and  tube  or  rod  floats  ari'  intended  to  give  the  mean  velocitv 
directly,  the  subsurface  tloat  l.eing  designed  to  Hoat  at  anv  deptii,  a  marker 
or  Hag  on  the  surface  being  attached  to  the  Hoat  to  indicate  the  velocitv 
My  placing  the  float  at  the  proper  dej)th  the  mean  velocitv  is  obtained  bv  applying 
a  slight  corn-ction  to  the  observed  velocity  to  offset  the  effect  of  the  line  connect- 
ing the  Hoat  and  Hag.  A  tube  Hoat  giv.-s  perhaps  the  U-st  result.s.  especially 
when  the  channel  conditions  are  good:  it  consists  of  a  tulH-  or  rod  about  '2k 
inches  m  diameter  and  weighted  at  the  lower  end,  the  weight  being  large  enough 
to  cause  the  rod  to  Hoat  at  the  exact  depth  recpiired.  Although  designid  to 
measure  the  mean  velocity  directly,  a  factor  less  than  unity  must  be  applied 
to  the  observed  velocity  owing  to  the  imiM.ssibilitv  of  floating  the  rod  or  tube 
(>w  enough  to  register  the  effect  of  the  shiw  moving  water  in  contact  with  the 
bottom  of  the  channel. 

In  mea.suring  velocity  by  means  of  floats,  a  stretch  of  river  from  ItK)  to  2(M» 
f.-et  in  length  is  selecte.l  where  the  banks  are  parallel  and  th.-  cro.ss-s,.ction 
over  the  H'ach  is  as  uniform  as  possible.  The  floats  are  place<l  at  difTerent  points 
iicross  the  stream  in  order  that  they  mav  indicate  the  velocitv  of  the  different 
stream  lines:  the  time  to  traver-e  the  measured  reach  is  then  taken  and  thi- 
divided  into  the  l<-ngth  of  the  reach  in  feet,  gives  the  mean  velocity  in  feet  p.-r 
second.  From  the  number  of  obervations  made  across  the  section  the  mt  in 
velocity  for  the  stream  is  obtained.  Api)lying  this  mean  velocitv  to  th.'  me'in 
cross-sectional  are.M  of  the  Mre:im  determined  from  sections  taken  at  various 
points  throughoMt  the  run.  the  mean  dischargi'  is  obtained. 

(    1  HHK.NT-.\IKTKK   MKTIIOUri. 


I  lie  ■letermii.ation  ot  velocity  by  <urrent-meter  is  known  :is  the  indire.  t 
method.  1  here  are  numerous  current-meters  of  various  tvpi's  but  the  two 
types  in  geiuTal  use  are  represented  by  the  Price  and  Haskell  met.Ts  th.- 
.•s.sential  difference  between  the  two  b.-ing  that  in  the  form.'r  inefr  th.- 
rotating  wheel  is  made  up  of  a  s.-ri.-s  of  cups,  whih-  with  th.-  latter  it  tak.-s  the 
form  .-f ;,  s(-n-w  prop.-ll.-r.     Th.-  Pri.-.-  m.-t.-r  is  th.-  on.-  u.s.-d  by  this  surv.-v  ' 

I  principh-  iij)on  which  current-m.-ters  operat.-  is  as  f.'.llows-  Tin-  witer 
impinging  „„  th.-  cups  of  th.-  wh.-.-l  or  vaii.-s  of  th.-  .scr.-w  .-aus.-s  th.-m  to  rot'-.te 
l.y  m.-ans  of  .-,  conta.-t  an.l  .-oniu-.-ti.ms  t..  a  t.-l.-jihon.-  r.-.-.-iver  th.-  op.-rator 
IS  enabl.-(i  to  .-ount  the  number  of  ri-voluti.ms  of  tht-  wh.-.-l  or  van.-s  Th.- 
numli.-r  ..f  r.-y..lutions  in  a  given  time  b.-ars  a  dir.-.-t  r.-lation  to  the  y,.l„city  „f 
the  str.-am  at  that  point  This  r.-lation  lu-twe.-n  th.-  v.-locitv  of  the  m.n-i.  g 
wat.-r  an.  th<-  revolution  of  the  wh.-el  is  d.-termined  for  .-ach  meter  by  experim.'nt 
I  o  rat.'  the  m.-t.-r  it  is  .Irawn  through  the  wat.-r  for  a  given  .listanc.-  at  different 
spee<ls-  tlu-  numb,-r  of  r.-vo  utions  for  each  spe.-d  an.l  th.-  time  being  noted- 
from  his  .lata  a  rating  tabl.-  is  pr..,,ared  whi.-h  giv.-s  th.-  v.-locitv  in  f.-et  n"; 
-ecoii.l  for  any  given  number  of  revolutions  in  a  giv.-n  time  " 

In  making  m.'asurem.-nts  by  means  of  the  current-met.-r.  the  gen.-ral  m.-thotl 
fullow.-.l  is:  (l,  Aft.-r  s.-l....tinK  a  s,-.-tion  on  th.-  str.-am  wh.-re  th.-  banks  ,r' 
n.-arly  „:.rall..l  an.  straight  for  s.,m..  .listance  aboy.-  and  below  th.-  section,  and 
he  channel  well  d.-fin.-,l,  a  numb.-r  of  stations  known  as  m,>asuring  poin  s  an- 
;*.;;;  11  "T  ';  ""  |»'n.'<''"l>''>'.lar  t.,  the  dire.-tion  of  How.  th.-.se  points  In-ing 
UM  .  !!>  hxed  at  rrgul.ir  int.  rv.,i.-..  tl,.-  nu.nb.-r  varying  with  th.-  size  or  width 
of  the  .stream.     (2)  At  .-a.-h  ..t  th.-s,-  points  soun.lings  are  tak.-n  aiul  the  cross- 


20 


/(AviffrMf  vr  nr    ,11:  witinnn 


e  QEORGE  V,  A    1916 

^.(•(■tional  iirni  ..f  tlii>  -itri'iiin  .l.'v.l..|ir.l.  \'\w  .  r..!.s-M-.ti.)ii  .pf  tli.'  -frriim  i- 
th.'ori'tirally  .lividi'.l  into  ^triiis  l.v  viTti<!il  lim-'  pn^>iin{  tlinm^jli  Ihr  ini'M-iiriiiK 
IMMiit!-.  !ui<l  ;it  t'Mfh  of  Itii-.-  liilliT  iM.iiitri  till'  vcl.xily  i-*  ..l)>irv.'.l  mI  v;iri<iiis 
.l.'pths  witha  <'iirrciil-iiu't''r.  Hy  iiMilli|>lyiiiit  ilifjina  of  .a.h  Mri|>l>y  tlic  nn'aii 
III"  tlic  vrloiiiii'-i  at   tin-   twii  adjarinl    nifa-iiriiiK  point-,   llif  ilisiliarp'  of  llif 

-trip  i-i  ili'ttTiiii 1.     Till'  sum  of  llic  iliscliarKi-*  of  :ill  ilirsr  ^iilxlivision^  jjiv.- 

tlu>  total  (liscliarKr  of  tin-  sir.-aiii,  aiul  llii>.  .Iivi.l«<l  liy  iIk'  total  mw-i-s..  tioiial 
area,  (jive^  llif  iiu'aii  vi'lmily  of  tin'  -Inam  at  tli<"  tiiiiiriiiK  -••ctioii. 

Dktkiimiwihin  ok  Mkan   ^>l.ln|^^    m   (  riiHf;\  t-mki  ku. 

'riuTf  arc  •.(•v.ral  ini'iliods  .if  .  tcriirmiiiK  tin-  imaii  viloriiv  for  raili  on<'  of 
tlir  strips  or  sections  into  whirh  llir  iros-.-^n  lion  i-  diviiliil,  lli>-i'  liinu  as 
follows: 

1.  My  MTtiial  vclority  curvrs. 

2.  "    llic  tlircc-poiiil  initlioil. 
;{        "    the  two-point  nn'lliod. 

1        "    tlic  siiijilc-poiiit  iMciliod 
.").       "    tlic  integration  inctliod. 

Vkktiiai.  Vki.oiitv  (  I  k\  k  Mkiikm). 

In  till'  vertical  velocity  curve  ineihod.  a  scni's  of  dcierniinatioii>  of  the 
velocity  are  mad.'  in  cadi  vertical  at  regular  intervals;  these  intervals  may  lie 
a-  closi'  as  half  a  foot  ajiart,  though  generally  ea<h  in  erval  is  ecpial  to  (I  1  the 
depth  at  that  point.  The  meter  is  low.reil  s.i  that  the  current  is  recorded  at 
each  or-.'  of  the  iiit.rvals.  ami  from  the-,'  recor.ls  a  verlica;  velocity  curve  is 
plotted  ,\iili  depths  as  onlinales  and  velocilies  :i,  aKscissa-.  This  curve  sliows 
uraphic  .  i-.  the  inannitude  and  variation  in  the  velocity  at  each  point  in  the 
-tream  from  surface  to  l.ottom.  Troin  the  curve  so  plotted  the  mean  velocly 
is  ol.taiiied  \>\  dividiiiK  the  area  Leiween  ll urve  aial  its  vertical  axis.  I.y  the 

j|ep|h. 

'i'llia  K-l>olM     Mk.111'11). 

In  the  thni'-point  method,  tlie  meter  is  held  about  half  a  foot  lielow  the  >ur- 
face,  the  same  ilistance  above  the  bottom  and  at  mid-depth,  the  mean  velocity 
tieinn  determined  bv  dividing  the  sum  of  the  topand  bottom  and  four  times  the 
inid-deptli  velocitv  bv  six.  Very  often  this  method  is  modified  by  hiildinR  the 
meter  at  ()-2.  0  I),  and  OS  of  the  (h'pth,  but  n»'i»T:i"y  ''<''•'.  ^'"'^  :""'  ''"' 
vertical   velocity  curve  method  are  di-carded  in  favour  of  wha:  is  known  as  the 

two-]>oiiit  method. 

Two-poiNT  Mktikii). 

In  the  two-point  method  the  velocities  are  observed  at  0-2  and  0!S  of  the 
depth,  for  it  has  been  found  from  experiment  that  tlie  mean  velocity  corresponds 
verv  closely  to  the  mean  of  the  observed  velocities  at  these  two  jxiints.  It  has 
als.)  been  found  that  not  only  doos  this  method  give  result.s  which  closely 
ai)proximate  to  the  true  mean,  but  the  method  may  be  applied  with  e<jual 
success  when  obsi-rvinK  velocities  for  discharge  under  ii'e  cover. 

One-jioint  Method, 

Numerous  experiments  have  been  carried  out  vith  a  view  to  determining 
the  vertical  velocity  curve,  and  from  this  it  has  been  found  that  the  mean 
velocity  nearly  always  occurs  between  <)-5  and  O"  (if  the  d  pth;  on  this  account 
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whfn  olisiT»in({  for  ini'jiii  vi-loriiy  li.\  ilw  oiii'-|M>int  tiD'llioil  thi'  prarfii-f  ki'iktmIIv 
fiillowci!  in  to  iilwrvc  thi'  vrliM-itic?*  at  i)-Vt  of  tlu'  ili-pth,  a*  iindiT  widely  viiryiiin 
(■onditionx  it  liiix  Im-cii  found  tlu'  r<>f*ultK  olitaiiii-d  from  \\m  method  viry  <  |o«t'ly 
n|iproxiiiiatc  to  the  true  mean  velocity.  Or  uKain,  under  H<H)d  conditions  or 
when  the  ih-pth  of  the  stream  u  icreat,  it  in  MinietimcM  found  im|)0!>(>ilile  to  place 
the  meter  at  the  desired  |H>Mition  in  the  vertical.  When  .-iiich  in  the  cane  or  when, 
owinK  to  tloatiiiK  deliris  or  ice,  dunwiKe  to  or  Iohh  of  the  meter  might  occur  if  it 
could  not  lie  quickly  withdrawn,  the  velocity  i.n  meaHure<t  alK>ut  one  foot  Im-Iow 
the  wurface  an<l  a  .-uitaliie  c(H>fficient  iipplied  •«)  an  to  obtain  the  true  mean 
velocity.  Till!*  c<M'flicient  varien  between  ()-N5  and  OU.'i;  where  tlii"  vel<M'itie-< 
are  high  the  coethcient  approaclicH  unity  de|H>ndinK  wynm  condition'*  of  channel, 
slop*"  and  >t.'i({e. 

I.\TK(iUAT10.\     MkTIIOI). 

To  delerinin<>  the  mean  velocitv  by  the  integration  method,  the  meter  is 
inovtKl  through  the  water  at  a  slow  uniform  m|m>)h1  from  top  to  bottom  and  return, 
the  numlM'r  of  revolutiitns  and  the  time  taken  for  the  operation  twing  observed. 
This  method,  however,  is  not  used  in  conne<-ti(>n  with  Price  meters,  as  it  has 
been  found  that  the  vi-rtical  motion  of  the  meter  has  an  influence  upon  the  speed 
of  the  wheel  so  that  true  results  are  not  obtained. 

WINTKK    MKASniKMF.NTS. 


Deterniinatiiiu  o|'  discharice  under  winter  conditions  i>  perhaps  i>iie  of  tin- 
most  difficult  features  of  stream  measurement.  The  laws  f{overninK  the  flow  ot 
watiT  in  open  channels  have  been  fairly  well  determined,  but  under  winter 
conditions  the  problem  presented  involves  ihe  consideration  of  a  number  uj' 
KoverniiiK  f"atures  of  more  or  less  indeterminate  character.  Tlu'  relation  ul' 
di.scli;ir){e  to({aut{e  height  in  winter  is  fre(iueiilly  totally  different  from  thi'  relation- 
ship existing  in  sununer  .'ind,  further,  whereas  the  latter  rel,-ition>hip  i>  usually 
well  defined,  the  former  has  to  be  modified  accordiliK  to  the  features  peculiar 
to  that  se.'i.son.  Primarily,  the  estimat<'s  of  daily  discharKedei)ond  u|M)n  meteriun- 
tukeii  at  freipient  intervul.-i,  as  in  the  summer,  and  upon  observed  Kauffe  height-s 
The  winter  meterings  are  taken  in  somewhat  similar  manner.  The  most  ilesir- 
able  is  the  vertical  curve  metho<l.  An  examination  of  velocities  determined  in 
this  way  points  to  the  fact  that  the  mean  velocity  in  the  vertical  nearly  cur- 
responds  to  the  mean  of  the  velocities  as  determined  at  0'2  and  0-8  of  the  depths 
as  measured  from  the  under  surfaci-  of  the  ice,  so  that  this  methcwl  is  geii'-rally 
followed.  It  should  be  made  clear  in  referring  to  winter  condit-..iis  thai  tin- 
presence  of  ice  is  involved  either  as  an  ice  cover  or  otherwise. 

To  determiii"  the  discharge  where  an  ice  sheet  is  present.  Iiiili--  are  >  ut  y\\ 
the  ice  jit  intervals  of  from  '■>  to  11)  feet,  large  enough  to  allow  the  free  introduction 
of  the  meter  and  the  measurements  are  then  taken  in  the  .same  manner  ,  under 
ojK'n-water  conditions,  except  that  the  depths  are  computed  from  tl.  under 
side  of  the  ice  sheet.  In  addition,  the  gauge  height  of  the  surface  oi  lif  wsale^ 
to  which  the  soundings  are  also  referred  and  the  thickness  of  tin  h—  sl»-*i  !.; 
the  various  |M)inls  acro.ss  the  .st-etion  are  noted.  The  horizontal  distitit=^  |»=we«n 
these  points  should  i)ret'erably  be  the  same  as  under  open-water  iniiitiou^ 
although  owing  to  the  amount  of  labour  involved  in  opening  uii  th'  •mi'—  rin- 
is  not  always  p<jssiblc.  The  meter  is  either  su.s])ended  by  a  caiiU-  in  t!i«-  orfamavv 
manner  or  fastened  to  the  suspension  rods;  the  latter  method  is  geiifrall-  u*»h{ 
where  The  Water  is  shallow.  Fiii'  depths  over  .")  feet  the  ciiiie  is  iouii"  >  iw  intisi 
convenient.  In  metering  under  ice  conditions,  care  mu-t  lie  takei  o  tTf^'nt 
the  meter  from  freezing.  In  ordei'  to  obviate  this  as  much  as  — silM»  '\w 
meter  should  be  kept  immersed  and  the  transfer  from  one  hole  to   n     ilier  made 
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11^  (|iii(-kly  iiH  |hi-hII>I*',  siufv  ii  ^iiiiill  .'ininuiit  of  Maiir  ruiiKi'MliiiK  on  till'  rntitr  or 
iifiir  tin-  Ix'tiriiiK  iiiiiy  vi-ry  inatiTiiilly  ••liimni'  tin-  iiicicrV  rating.  Shmilil  tlif 
meter  dfcomt'  frozen,  it  niiiy  Ih-  thawcit  nut  l>y  ii.iiiKTMinK  in  tin'  writer  nr  rare- 
fully  warniiiiK  ami  wipinK  before  a  '•iiiiill  fire.  Where  the  rivers  to  lie  ineteretl 
are  larKO,  anii  cotiFtiileriklile  time  i.o  iieee<i<<Mry  fur  the  i>|M-ratii)ti,  it  in  often  fnumi 
aiiviviitnf(eoUM  to  conxtrilct  a  nniall  ihelter  of  [Miles  anil  I'Miivas  in  ijnier  to  proteet 
the  meter  ami  the  operator.  A"  far  :i-<  po»«ilile.  winter  mea-iirement.M  shonhl 
lie  taken  on  the  same  ••eetion  as  those  miller  siiinmir  i-onilitioiis.     |f  this  is  not 

foimil  |Hissilile,  or  ronilitiiilis  prevent  .'leiiirate  tni'.isiiretiieills  at  the  nlil  station, 
a  new  Mtation  may  lie  seleeleii.  Iillt  if  'lull  is  ijoiie.  care  'liiilllil  he  taken  to  refer 

the  auxiliary  RaiiKe  iiistalleil  to  the  ilatiiiii  of  the  >umiiier  -taiion.  ami  ^iiltiiieiit 
soiuuiinKH  shoulil  he  taken  at  the  new  -t:ilion  to  ilixclop  the  nox— eetional 
area. 

'i'he  loeation  for  winter  siation>  where  iie  i(i\er  i«  involved  •limiM  he  well 
lielow  any  stretih  of  open  w.ater  where  the  fnrmatiiui  of  fra/il  or  aiichoi-  \,  r 
iiiiKht  oei'iir.  and  rUtg,  the  section.  It  is  prefir.ihle  to  ioeate  the  -eiiion  ahove  a 
rapid  or  fail  if  pos>ilile;  even  though  the  formation  of  ;iii  iee  »heei  oeciirs.  the 
|ires(iiee  of  such  fall  or  rapid  lieliiw  the  -ei'tion  will  tend  to  eliniiiiate  ;iny  liack- 
Wiiter  effect  due  to  the  clo|{niii(£  of  the  chaliliel  lielow  the  -tatioli.  and  hence  the 
|{auKe  readings  will  iiiclicate  more  clo-dy  the  actual  di'ch.irne  from  time  to 
time. 

The  gaiiue  at  the  station  should  he  read  d.iil>  and  the  thickne-.s  of  the  ice 
,iiid  the  depth  of  the  under  surface  of  the  iie  Ixidw  the  water  surface  also  noted. 
.\  record  of  the  dailv  temperature  is  necess.iry.  The  ({.nine  readers  of  this  survey 
have  lieen  jirovided  with  a  therinometer.  a  device  in  the  form  of  a  modified 
scaler's  rule  for  reading  the  thickness  of  the  ice,  .uid  where  nece-sary.  with  an 
ice  chisel.     On  the  form.s  provided,  the  nau)£e  leading,  tliickiie-s  of  ice,  depth  of 

ice  lit  low  water  surface,  and  temper;itiire  are  recorded;    these  r irds  are  kept 

in  a  liook,  and  post  cards  of  corresponding  form  are  provided  on  which  the 
n rils  are  forwarded  to  the  oflii ach  week. 

In  this  northern  climate  the  temperature  has  a  very  direct  etteit  upon  the 
iliseharne  of  the  streams.  The  loweriiiK  of  temper.ilure  may  have  the  eft'eet  of 
teihicinn  the  Kroiind  water  supply  and  so  directly  atTect  the  How.  or  wtiat  is  of 
more  importance,  it  may  intiuence  the  variation  in  (jau({e  height  in  such  ti  wav 
that  the  relation  lietween  ({auge  lieinht  and  discharge  will  not  hold  true  from  day 
to  day.  The  wavs  in  which  this  iuHueiice  may  lie  lirounlit  about  are  as  follows: 
Where  the  stream  has  open-water  stctioiis  due  to  the  pri'seiice  of  r.ipids.  small 
fulls,  or  swifts,  a  drop  in  temperature  will  cause  the  formation  of  frazil  or  needle 
ice;  this  ice  may  lie  formed  in  siiih  (|;i.'intities  that  practic.iily  the  whole  liody 
it'  water  is  full  of  ice  particles,  which  on  ar  .val  at  some  restricted  section  of  the 
river,  for  Instance,  whert"  an  ice  sheet  occi.  s  may  block  the  chamiel  and  materi- 
;illy  reduce  the  flow.  Should  such  a  condition  occur  below  the  KauKiiig  station, 
the  blockinK  "f  the  channel  will  have  the  clTecl  of  backing  up  the  water  tit  the 
Kauue.  As  such  efTect  on  the  (jauije  height  inight  occur  over  a  wide  range  of 
conditions,  it  m«y  readily  be  seen  that  estimate's  of  discharge  based  on  such 
records  are  not  entirely  reliable.  The  estimating  of  winter  discharge,  therefore, 
where  there  is  a  iK>ssibilitv  of  backwater  effects,  or  where  ice  sheet  occurs,  is  one 
which  calls  for  considerable  care  and  consich-ration  of  the  governing  features. 
A  great  deal  of  study  is  being  given  to  this  particular  problem,  not  only  by  the 
diffi'reiit  organizations  here  in  Canada,  but  by  engineers  of  the  Water  Resources 
IJivision  of  the  United  States  Geological  Survey.  It  is  hoped,  therefore,  that 
zm  ;aw's  gi.veriiiiiji  limcliarge  under  iliese  conditions  may  eventually  becom*' 
lietter  imderstood.  and  a  great  deal  of  labour  involved  in  the  computing  of  the 
disciiarge.s  elimina.cd. 
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METERING   STATIONS. 


The  selection  and  er^tablishinent  of  metering  stations  is  the  first  step  in  the 
collection  of  river  disch;.  (?e  data.  On  the  careful  selection  of  a  suitable  site  at 
which  measurements  may  be  made  depends  to  a  very  large  extent  the  value  of 
the  data  gathered.  The  primary  requisites  for  a  suitable  metering  station  are 
permanency  of  section,  approach  to  and  delivery  from  the  section  such  that 
stream  lines  will  always  be  at  right  angles  to  the  section,  and  permanent  banks 
of  such  height  that  the  river  will  be  confined  to  its  channel  under  ail  conditions 
of  discharge.  Another  feature  that  should  be  considered  in  connection  with 
the  selection  of  a  site  is,  that  it  should  be  so  located  that  records  taken  at  the 
point  will  indicate  the  complete  run-ofT  al)ove  that  point.  Where  diversion  of 
water  from  the  stream  by  canals,  pipelines,  etc.,  occurs,  the  station  should  be 
located  above  these  points.  It  is  often  necessary  to  locate  a  number  of  stations 
throughout  the  length  of  the  stream  in  order  tliat  the  full  discharge  may  be 
recorded.  In  this  country,  where  in  many  districts  the  population  is  sparse,  the 
availability  of  an  observer  will  often  materially  influence  the  location  of  the 
station,  ("lose  proximity  to  the  place  of  residence  of  the  gauge  reader  is,  as  a 
rule,  very  necessary  to  the  ol)taining  of  good  records. 

There  are  five  general  types  of  .'stations  located  by  tliis  survey;  these  are: — 

1  —Bridge  .stations. 

2  — C'al)le  stations. 

:V — Cable  carrier  stations. 
4  — Wading  stations. 
.")  — Boat  stations. 


BkIDCK    SlATIO.NS. 

\  gauRing  Station  located  at  a  bridge  is  perhaps  tlie  most  dc.  irabje,  other 
coiuiitions  being  favourable  By  locating  a  station  in  such  a  position  the  hydro- 
grapiier  is  aflforded  good  facilities  lor  making  his  measurements,  the  width  of 
the  liridge  and  stability  of  his  position  rendering  him  free  to  devote  his  whole 
attention  to  the  actual  metering.  However,  it  is  often  found  neces.sary  to  .select 
■some  other  location,  as  at  times  under  high-water  conditions  the  whole  flow  of 
the  stream  does  not  pass  between  the  abutments.  Again,  the  presence  of  the 
piers  in  the  stream,  especially  where  the  velocities  are  higli,  introduces  factors 
which  prevent  the  olitaining  of  good  results.  In  using  a  bridge  for  a  station,  the 
different  points  in  the  .section  are  marked  off  on  the  lirldge,  and  soundings  taken 
at  these  jxiints. 


Cahle  Stations. 

Wlicrc  .1  liridge  is  not  available  in  a  f:ivoural)lf  location  and  the  .stream  to 
be  ob.servcd  is  large,  recourse  is  Imd  to  the  establishment  of  a  cable  station. 
This  consists  of  a  steel  cable  stretched  over  wooden  towers  which  rest  on  each 
bank;  a  sni.'ill  car,  capable  of  carrying  two  men,  is  suspended  from  the  cable. 
A  light  steel  cable  sup|K)rte(l  by  the  towers  and  tagged  at  intervals  to  locate 
the  verticals  in  the  cross-section  is  .'ilso  stretched  across  the  river.  Where  the 
velocities  arc  high,  a  stay  line  for  the  meter  is  used;  this  is  usually  a  M-inch 
guy  wire,  stretched  across  the  stream  40  to  50  feet  above  the  .section,  the  meter 
being  kept  m  the  desired  vertical  by  means  of  a  stay  line  attached  to  the  meter 
and  ruve  thruugh  :i  small  pulley  wiii<  h  may  be  moved  to  any  position  along  the 
stay  wire.  With  this  eciuipment  the  hydrographer  is  able  to  make  ob.servations 
at  different  i)oints  on  the  cross-section,  change  of  location  being  obtained  bv 
moving  the  car  along  the  cable. 
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Cable  Carrier  Station. 

At  variou.s  points  throuKhout  the  province  there  are  streams  of  too  great  a 
depth  for  measurements  by  wading,  and  without  suitably  located  bridges.  In 
such  cases  what  are  termed  "cable  carrier  stations"  are  established.  The 
installation  may  be  described  as  follows:  A  galvanized  iron  pulley  is  attached  to 
a  tree  or  post  on  each  side  of  the  river  and  directly  opposite  the  ends  of  the 
section,  and  through  these  a  light  steel  cable  is  rove.  The  meter  is  suspended 
from  a  device  which  can  be  made  to  travel  along  this  cable  by  manipulating  it 
from  either  shore.  To  observe  the  velocity  in  the  stream  at  any  point  the  meter 
is  first  moved  to  the  desired  vertical  and  then  lowered  to  the  desired  point  by 
means  of  the  usual  suspension  cable.  The  soundings  are  made  by  replacing  the 
meter  with  the  .mounding  weight,  and  operating  it  in  the  same  way.  For  streams 
up  to  100  feet  in  width  tins  method  of  obtaining  measurements  has  proved  very 
satisfactorv. 

Wadixg  Stations. 

Where  wading  stations  are  established,  a  tagged  line  is  stretched  across 
the  stream  at  the  sections,  the  tags  indicating  the  various  verticals.  The 
ob.server,  while  standing  in  the  stream,  obtains  the  velocities  at  the  different 
points  in  the  section,  care  being  taken  to  stand  to  one  side  ;ind  below  the  meter 
in  order  that  eddies  caused  may  lutt  influen<'e  the  reading. 

Boat  Stations. 

Bridges  are  not  always  available  or  suitably  located  for  use  as  metering 
stations,  nor  is  it  always  feasible  to  erect  a  cable  or  cable  carrier  station  owing 
to  excessive  width  of  section,  low  banks,  or  possible  interference  by  passing 
boats.     What  is  termed  a  "boat  st.ation"  is  then  made  use  of. 

Several  .stations  of  this  description  are  in  use  by  this  survey.  At  a  boat 
station  the  method  adopted  is  to  stretch  a  stay  line  or  rope  across  the  river 
about  two  or  three  feet  above  the  water  surface  and  just  above  the  section. 
A  tagged  line,  upon  which  the  intervals  for  the  section  are  indicated,  is  also 
stretched  across  the  river  anil  directly  on  the  section.  The  measurements  are 
made  in  the  usual  way  from  a  boat  which  is  held  at  the  desired  location  on  the 
section  by  means  of  the  stav  line. 


PREPARATION  OF  DATA. 

The  compilation  of  the  data  gathered  calls  for  considerable  time  and  study, 
for  the  gathering  of  the  data  such  as  metering  and  gauge  heights  is  but  one 
phase  in  the  i)rocess  of  arriving  at  the  final  estimates  of  daily  discharge  and 
total  run-off  of  a  stream.  The  first  step  to  be  taken  in  estimating  the  daily 
discharge  for  each  station  is  the  construction  of  a  discharge  curve.  From  the 
results  of  the  meterings,  points  are  plotted  to  <'o-ordinates,  the  ordinates  being 
the  gauge  heights  observed  at  the  time  of  metering,  and  the  abscissa;  the  cor- 
responding discharge  in  cubic  feet  per  second.  Through  tliese  plotted  points 
a  smooth  curve  is  drawn,  this  is  known  as  the  "discharge  curve."  "Mean 
velocity"  and  "area"  curves  are  also  constructed  for  the  station.  The  points 
on  the  cur^e.s  have  ii.>  oidiiialtB  the  gauge  lieiglits  ohscrvtd,  and  as  ai)sci.ssie 
the  corresponding  mean  velocity  and  cross-sectional  area  of  the  stream, 
respectively.  From  a  study  of  the  "mean  velocity"  and  "area"  curves,  points 
not  defined  on  the  discharge  curve  may  l>v  closely  approximated. 
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Where  tlie  stream  bottom  at  any  gaugiiiR  station  is  permanent,  or  chanKes 
vor>-  slowly,  an<l  measurements  well  distrihuted  over  the  range  in  gauge  height 
experienced  at  the  station  have  been  secured,  a  well-defined  curve  may  be 
obtained.  Where,  however,  these  conditions  are  not  found,  and  the  discharge 
curve  is,  in  consequence,  not  well  (h'fined,  it  may  be  mn'essary  to  obtain  meterings 
at  very  close  intervals  in  order  that  a  fair  estimate  of  the  discharge  from  day  to 
day  nuiy  be  made.  In  order  that  the  discharge  for  the  days  intervening  between 
those  upon  which  actual  measurements  are  made,  may  be  obtained,  one  of 
two  accepted  methods  of  correcting  the  discharge  curve  to  give  the  true  dis- 
charge is  used.  These  two  methods  are  known  as  the  Stout  and  Bolster 
methods. 

SroiT  Mkthoi). 

In  the  Stout  method,  an  ajjpniximate  rating  curve  and  table  are  prepare! 
from  tiie  discharge  measurements  and  observed  gauge  heights,  and  the  corrected 
gauge  heights  are  used  in  conjunction  with  it.  To  correct  the  gauge  heights, 
a  curve  is  i)lottcd  with  the  difference  between  the  actual  gauge  heights  at  the 
time  of  the  various  measurements  and  the  gauge  heights  as  given  on  the  approxi- 
mate curve,  as  ordinates,  and  the  days  of  the  month  upon  which  the  measure- 
ments were  made,  as  abscisssp.  Through  the  ])oints  an  irregular  curve  is  drawn 
and,  from  this,  the  correction  to  l>e  ai)])iied  to  the  gauge  lieight  for  the  days 
intervening  bt>lween  those  of  actual  measurements  can  lie  oi>taiiied.  The 
corrcciid  discharges  are  then  easily  deriveil. 

Hol.STKK    Mktmoi). 


In  the  H<(l:-ter  method  the  discharge  measurements  for  the  entire  year  are 
plotted,  :is  for  a  discharge  curve.  The  jioints  plotted  are  then  considered 
consecutively,  and  usually  two  or  more  curves  are  so  defined.  Where  conditions 
change  r:ii)idly,  there  is  practically  a  new  curve  for  each  d:iy.  To  obtain  the 
daily  discharges  a  standard  rating  curve  is  used.  For  davs  on  which  there  are 
discharge  measurements,  the  curve  j)asses  through  the  plotted  points.  To 
define  the  i)osition  of  the  curve  for  intervening  days,  the  consecutive  points  ari' 
joined  and  the  line  divided  into  parts  of  ecpial  length,  corresponding  to  the 
number  of  intervening  days.  By  passing  the  standard  curve  through  the  points 
so  defined,  the  discharge  for  the  corres|)onding  ilay  is  determined  by  api)lying 
till'  gauge  height  observed  for  that  day, 

\\"i\\\  the  iliscliarge  curve  defined,  the  next  step  is  the  construction  of  a 
rating  table;  this  will  dejiend  upon  certain  laws  relating  to  the  flow  of  water 
in  oiien  cii.'innels,  which  are  as  follows:-  - 

1.  The  iiisch;irgc  will  remain  I'onstant  when  the  conditions  at  or 
near  the  station,  known  as  the  station  control,  are  constant. 

2,  Till'  discharge  at  the  station  will  always  bi  tiie  same  for  each 
>tage  provided  aiwiiys  ih.'it  the  slope  of  the  stream  remains  constant 
at    such   stage, 

'.\.  The  discharge  is  a  function  of  and,  under  normal  conditions 
increases  with  the  stage. 
In  pre])aring  the  rating  table  the  discharge  for  each  difference  in  gauge 
height  of  one-tenth  or  one-half  tenth  of  a  foyt,  depending  on  the  size  of  the 
stream,  is  taken  from  ihi"  curve,  ;ind  these  differences  are  so  a<ljusled  that  they 
I'ither  renuiin  ciinstant  or  increase  by  resruhir  amounts.  These  are  then  entered 
upon  a  rating  sheet,  .\fter  the  dischargi'  curve  is  constructed  and  the  rating 
table  ci;m])iled.  the  daily  gauge  height;"  jire  listed  on  separate  sheets, 
and  from  the  rating  t.-dile  the  discharge  corresponding  to  the  gauge  height  is 
set  down  for  eacli  (hiy.     In  i)assing,  it  should  be  noted  that  the  gauge  heights  as 
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n'cordi'd  by  tho  gauRc  rfiulcr  arc  taken  as  the  nu-an  daily  Kau(jc  ln-ight  for  t ho 
station;  this  is  not  always  true,  however,  for  there  may  easily  oceur  Huetuatioiis 
in  the  stage  of  the  stream  during  earh  (lay.  The  results,  however,  are  in  most 
cases  dose  enough  for  all  practical  purposes.  Where  the  variation  from  the 
true  mean  is  considerable  and  much  depends  uiion  the  accuracy  of  results,  the 
gauge  readings  are  taken  more  than  once  a  day  or  some  type  of  recording  gauge 
is  installed.  The  table  of  discharges  compiled  from  the  gauge  heights,  therefore, 
is  taken  to  represent  the  mean  daily  discharge  at  the  station. 

KXPLANATION  OV  I)AT.\. 

In  this   re])ort   the  following  data   have  been   imluded   for  every   regular 
station:-  - 

1.  Description  of  station. 
JP2^  2.  Table  of  discharge  measurements. 

S.  Table  of  daily  gauge  heights  an<l  discharges. 
;•  4.  Table  of  monthly  and  yearly  estimated  discharges. 

■■  In  the  case  of  stations  which  are  not  regularly  maintained,  their  location  i> 
described,  the  facts  as  to  the  drainage  basin  to  which  they  belong  are  given, 
and  the  miscellaneous  readings  which  have  been  taken  at  that  station  are  listed. 
The  description  of  all  stations  includes  general  information  such  as  location  of 
the  gauge,  equipment,  location  of  initial  point  on  the  section,  bench-marks, 
etc.;  in  short,  a  (lescription  such  as  '.juUl  enable  interested  persons  to  locate 
the  station  with  the  least  possible  difficulty.  .\  short  history  of  the  operation 
of  the  station  covering  any  changes  in  the  location  of  the  gauge,  section,  or 
equipnicnt  made  during  the  time  of  its  operation  is  also  given.  The  discharge 
table  gives  the  results  of  the  discharge  measurements  made  from  time  to  time 
l)v  the  hydrographers.  since  the  installation  of  the  station.  It  includes  the  (late 
of  the  measurements,  the  name  of  the  hydrogra])her,  the  gauge  height  at  the  time 
of  measurement,  the  area  of  the  section,  the  mean  velocity  and  the  discharge 
in  second-feet.  The  daily  gauge  height  and  discharge  table  gives  the  (h.ily 
height  of  the  water  surface  at  the  gauge  as  observ^'d  by  the  gauge  reader.  Tlie-^e 
observations  are  generally  made  once  a  day  but  in  some  cases,  where  the  records 
are  of  particular  value,  the  readings  are  taken  twice  a  day,  and  the  mean  of  the 
two  is  given  in  the  gauge  height  table.  The  daily  mean  di.scharge,  as  given 
\i>  the  tabic,  i.s  arrived  at  by  applying  the  gauge  height  observed  to  the  rating 
tal>le  for  the  station,  and  this  figure  is  taken  as  being  the  rate  or  mean  daily 
discharge  in  cubic  feet  i)er  second.  In  the  table  of  monthly  and  yearly  dis.'harges 
the  following  are  given  l)oth  for  e.ach  month  and  for  the  year  or  period  covered 
by  the  records;  the  maximum  and  minimum  daily  discharge,  the  mean  discharge 
ill  cubic  f(>et  per  second,  the  run-off  in  cubic  fe(>t  jicr  .second  per  s(|uare  mile 
the  rM»(-o^r depth  in  inches  on  drainage  area,  and  the  totul  run-off  in  acre-feet. 
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SUMMARY  AND  RECOMMENDATIONS. 

The  records  contained  in  the  report  are  the  result  of  investigations  carried 
on  by  the  survey  since  its  inception  in  1912.  Some  stations  have  for  various 
reasons  been  discontinued,  while  others  have  been  established,  the  net  result 
being  a  marked  increase  in  the  number  of  stations  operated  and,  when  the 
streams  where  miscellaneous  readings  are  secured  are  considered,  it  will  be 
seen  that  the  southern  part  of  the  province  is  now  well  covered. 

In  the  northern  part  of  the  province  the  work  is  being  extended  as  oppor- 
tunity offers  and  occasion  arises,  though,  as  far  as  possible,  the  need  of  stream 
flow  data  should  be  anticipated. 

It  is  recomm«'nded  that  in  view  of  the  necessity  of  anticipating  the  require- 
ment of  data,  that  the  work  be  extended  to  cover  as  much  of  the  northern 
part  of  the  province  as  possible.  This  extension  will  necessarily  depend  t«  a 
very  great  extent  upon  the  accessibility  of  the  various  rivers  and  the  possibility 
of  securing  continuous  records.  The  work  instituted  on  the  Nelson  should 
be  vigorously  carried  on  and  an  attempt  made  to  secure  a  station  that  will 
permit  of  an  all-year-round  rating.  In  addition,  slope  gauges  should  be 
established,  and  if  possible  a  suitable  site  for  an  automatic  gauge  selected  and 
the  same  installed  for  the  purpose  of  securing  a  rating  of  the  river.  The  storage 
possibilities  of  Lac  Seul  should  be  looked  into  and  an  automatic  gauge  installed 
at  some  point  on  that  lake,  so  that  records  of  its  variation  in  stage  may  be 
secured. 

The  necessity  of  some  investigation  into  the  underground  water  resources 
of  the  province  is  a  question  that  is  becoming  pressing.  The  year  1914  was 
one  of  exceptionally  low  flow,  and  where  the  communities  and  individuals  were 
dependent  upon  surface  water  for  a  domestic  supply,  hardship  was  experienced. 
A  careful  survey  of  the  ground-water  supply  should  make  valuable  and  reliable 
information  on  the  subject  available  to  the  general  public,  and  as  it  is  so  closely 
allied  to  the  gathering  of  data  regarding  the  surface  supply,  it  is  suggested 
that  it  be  carried  out  by  this  survey  as  soon  as  the  necessary  funds  and  assistance 
can    be   made   available. 
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PART  II 

LAKE  OF  THE  WOODS  TRIBUTARIES  AND  OUTLETS. 

(IKNKRAL. 

The  lake  i>f  the  WimmIk  is  clrHiii<-<l  into  lako  WinnijMg  l.y  llif  WiiiiiipcK 
rivt  r,  of  which  it  forms  one  of  the  «hi«'f  sourcos.  It  lic><  partly  in  Manitoba, 
partly  in  Ontario,  and  a  considerable  portion  is  in  the  Unite<l  .States.  Tlie 
area  of  the  lake,  includinR  Shoal  lake,  is  1,5()<)  s(juare  miicit,  |and  the  drainage 
ari'a  tributary'  to  it  is  26,i(X)  square  miles.  Naturally  a  lake  with  such  an  ;irea 
and  havinfc  a  large  tri'iutary  drainage  area  may  have  a  very  mnrkwi  effect  upon 
the  run-off  of  the  riv  r  draining  it. 

The  |K)wer  possibilitii-s  of  tin-  \Vinnii)eg  river  are  considerable,  and  these 
in.'iy  1k'  very  materially  increased  by  means  of  the  proper  utilization  of  the 
lake  of  the  W<km1s  as  a  .storage  or  regulating  basin.  Of  the  total  an-a  tributary' 
lo  the  lake,  2(),740  square  miles  is  drained  by  Rainy  river,  which  enters  tiie  lake 
at    the  southea.st   end. 

Owing  to  the  verj'  direct  influence  the  lake  of  the  Woods  and  its  tributaries 
may  have  upon  the  jxtwer  output  of  Ihe  Winnipeg  river,  a  careful  study  of  the 
hydrology  of  the  basin  was  undertaken;  this  included  a  study  of  the  Rainy 
river  and  its  tributaries  and  of  the  outlets  of  the  lake  of  the  Woods  at  Keiiora 
and   Keewatin. 

KAINV  HIVKR. 

Rainy  river  i>  tlie  chief  tributiiry  nf  lake  of  the  Woods.  It  drains  Rainy 
lake  and  the  territory  al>ove  into  the  lake  of  the  Woods,  and  forms  the  inter- 
national Ixiundary  between  the  two  lakes.  It  ha.s  a  length  of  about  7.5  miles,  and 
the  basin  drained  by  it  is  20,740  s(juare  miles  in  extent;  of  this  area,  14,4(MI 
s(|uare  miles  lies  above  Fort  Frances,  which  is  ju.st  below  the  f)utlet  of  Rainy 
lake,  and  7,060  square  miles  is  above  the  outlet  of  Namakan  lake. 

Namakan  lake  and  Rtiiny  lake  are  us»'d  as  storage  basins  in  connection 
with  the  Minnesota  and  Ontario  Power  Company's  development  at  International 
Falls,  which  is  just  below  the  outlet  of  Rainy  lake. 

The  ,'ountr>'  <lraine<l  above  Fort  Frances  is  typical  of  the  Laurentiaii 
formatum.  It  abounds  in  small  lakes,  swamps,  and  muskegs,  with  rock  outcrr)ps 
everywhere.  The  country  is  well  timbered,  good  stands  of  spruce  and  pine 
limber  being  found  thnjughout  the  district.  A  considerable  portion  of  the  area 
has  been  cut  over,  and  the  product  used  for  the  manufacture'  of  lumber,  pulp 
and  paper. 

Helow  Fort  Frances  and  bordering  the  river  the  land  is  flat  and  -wampy, 
though  when  drained  the  land  offers  gcKxl  opportunities  for  farming.  'I  he  bank."* 
vary  from  a  few  feet  in  height  to  20  or  'M)  feet,  and  are  generally  of  clay,  though 
rock  outcrops  occtir  at  certain  points. 

The  river  is  navigable  from  just  below  International  Falls  to  the  lake  of 
the  Woods,  and  is  u.sed  during  the  summer  months.  In  addition,  the  lumbermen 
drive  their  logs  down  it  to  the  mills. 

Metering  stations  have  been  established  on  this  river  by  the  Manitoba 
Hydrographic  Survey  above  Kettle  falls,  below  International  Falls,  in  conjunc- 
tiuli  wilii  lln-  I'liiled  ,Siiii,>  ( ieolunic'il  Survey,  and  at  Jii'audi'lle  and  Kino. 
The  station  below  International  FmIIs  is,  however,  the  most  imj)ortant  on  the 
riVer,  and  the  records  at  this  point  lover  the  hmgest  period,  though  the  actu;', 
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operation  of  th»'  stiilioim  liy  the  Munitol.ii  HydroKraphic  Hurvoy  only  cuvtT^  a 

short  jMriofl. 

KkTTLK     FaI,L»,    (AXADtAN    ClIANNKI.. 

Ilist'  )/.-  The  >tution  was  cstalilishiMl  on  August  S,  IIM'J,  \>y  Ali'xamlfr 
I'iric,  ami  was  niMTatrcl  by  tlio  Maiiitoha  Hydronraphir  Siirvry  until  10i:j, 
whrn  it  was  takrn  over  hy  ilio  Dominion  Di-partnu-nt  of  I'uliiic  Works. 

f^J^ncalion  of  Sidinn.  -'l'\\p  section  on  the  (anaiiiaii  cliMnnf!  is  loratcd  at  the 
foot^of  tliP  first  narrows,  alxmt  1(H)  feet  above  the  falls.  The  initial  point  is  a 
hole  drilled  in  the  rotk  on  Canadian  ishuid  at  the  foot  of  the  first  narrows,  and 
is  marked  "I.  P.  Klevation  rUW'i,"  it  is  referenced  hy  a  l.Vinch  spruce  tn-e 
hlawd  on  the  side  faeinn  the  river  and  marke<l  "I.  P.  4N  feet  southwest." 

Urrords  /lidi/rtWf.-  -Records  are  available  for  the  period  August  H  1012,  to 
June  i:},  l'.)13,  when  the  statiim  was  taken  over  by  tiie  Dominion  Department  of 
Public  Works. 

Drainage  Arm. — The  drainage  area  above  Kettle  falls  has  an  area  of  T.tMiO 
scpiare  miles,  and  includes  in  its  draiiiaRe  area  a  large  number  of  small  lakes, 
the  largest  of  which  is  Namakan. 

dauiie.— The  gauge  is  a  9-foot  vertical  staff  located  1(K)  feet  above  the 
metering  secticm  (m  the  Canadian  mainland,  and  is  bolted  to  the  rock:  it  i> 
referred  to  the  D.P.W.  datum  at  Fort  Frances. 

Chaiiiirl. — The  channel  has  a  permanent  rock  bed  and  is  straight  for  about 
1,5(M)  feet  al>ove  the  section  and  about  :{(H)  feet  below,  the  banks  are  high  and 
rocky  and  m)t  liable  to  overflow.  It  forms  one  of  the  outlets  from  Xamakan  lake 
the  other  being  known  as  the  International  channel,  Kettle  falls. 

Discharge  Measurevtents. — Kleven  discharge  mi'asurements  were  taken  by 
the  Manitoba  Hvdrographif?  Survey  during  the  years  1U12  and  1913,  over  a 
range  in  gauge  height  of  about  (i  feet.  Sufficient  meterings  were  obtaim-d  to 
define  a  discharge  curve  over  the  range  in  stage  given  above,  and  froni  this 
curve  the  daily  discharges  were  estimated. 

Accuracy'— Th*'  discharge  measurements  define  the  curve  very  well  between 
the  limits  in  elevation  497  0  and  5(H) -6;  beyond  these  limits  the  curve  is  not 
well  defined. 

It  is  necessary  to  obtain  the  discharge  in  both  the  International  and  Cana- 
dian channels  in  order  that  the  actual  discharge  from  Namakan  lake  may  be 
ascertained.  Owing  to  the  presence  of  Kettle  falls  a  short  distance  below  the 
section  the  backwater  effect  under  winter  «'onditi"ns  was  negligible. 

Discharge  Measukkments  of  Canadian  Channel,  Kettle  River  at  Kettle  Falls, 

1912-13. 
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Kkttlic   Fau.k,  Intkrnationau  Chanskl. 

HmUini  -The  mHer  MTtion  on  the  IntrrnHtiorml  ihiuiiii'l  at  Kettle  (hIIh 
wiiM  itttnlilii-hwl  on  AuipiHt  H,  1912,  liy  Alexander  l»irie. 

htrnhoti. — The  meter  «ertion  i*  ioented  !MK)  fe<-t  iilmve  Kettle  falU  on  the 
(  ttnHfiinn  and  Intemattonnl  ehaunel.  The  initial  jK)int  i«  a  hole  drilled  in  the 
rock  at  the  head  of  the  firi«t  narrows  alnive  the  fnll^  on  the  Ameriean  Mh«)r«' 
elevation  WW-fiX  D.P.VV.  datum.  It  in  referenced  by  a  14-ineh  -"jiruee  tree 
l.lazed  and  marked,  '1.  F.  S.  7  fe<-t  (t4»uth." 

Herords  Aviiilulile. — From  August  8,  1912,  to  June  i:{,  litlH,  daily  gauRe 
heights  have  Inen  recorde<l  and  the  daily  diceharges  have  Ween  computed  for 
that  |H'rio<l. 

Drainage  Area. — The  drainage  area  aliove  Kettle  fallc  ir<  7.(M>()  square  milex- 

(rViKf/f.— The  gauge  which  wan  located  in  lonnection  with  the  meter  section 
on  the  Canadian  channel  wai*  um'«I  for  rating  both  stations. 

r/ionnf/.-  The  <-hannel  i«  permanent,  the  river  flowing  over  solid  rock  Im'<1- 
.\lM»ve  the  section  it  is  straight  for  approximately  l..")(H)  f«'et,  an<l  continuis  in 
the  same  direction  for  jihout  IKK)  feet  below. 

liinrhartjr  Meamircmetil*. -~Tt'n  discharge  mensiirements  were  taken  by  the 
Manitoba  Hytlrographic  Survey  during  1912  and  19i:j,  covering  a  rangi-  in  gauge 
height  of  approximately  (>  feet. 

Arcuracji. — The  discharge  curve  fur  the  -tMlion  is  well  defined  for  a  range  of 
:t  feet  between  elevation  497(i  and  .")(H»(>,  Dl'.W  .  datinn:  beyond  these  limits 
it  is  not  so  well  derme<l. 

Owing  to  the  presence  of  Keltic  falls  :i  >hort  distance  liclow  the  section,  no 
serious  backwater  effects  are  noted  under  winter  conditimi'.  I'nder  tlie«e 
circumstances  the  dis<-harge  mea-ur«'nient-  ni;iy  be  considcri  li  as  fairly  accurate. 
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ILY  (JAi-.iE  Hek.ht    and    Oischakoe    of    Kettle    Kiver 
Cliannel,  Kettle  Falls  for  1912  13. 
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Daily  (lAiciE  Heic.ht  and  Discharue  of  ("umbined  ('hiinnels,  Kettle  Riv«'r, 
at  Kettle  Falls  for  1912  18. 

[Drainase  arra,  7,  IW  Ki|uare  niili^  | 


July. 

I»I2 

Au(.. 

1D12. 

Sept 

1912. 

l/ct., 

1912. 

,Ni.v 

1912 

Dec 

1912 

Day 

(lauce 

Dis- 

naiwe 

Di». 

(iauxe 

Dis- 

Gauge 

Dia- 

Gauge 

Dis- 

Gauge 

Die- 

Heitht 

charge 

Height 

charge 

Height 

charge 

Height 

c  barge 

Height 

charge 

Height 

charge 

F«-l 

.SM.-ft 

Kwt. 

Stc.-h. 

Feet. 

8ec.-ft 

Feet 

.S«.-ft, 

Feet 

Sec-(t. 

Feet 

Sec -ft. 

1 

49996 

3,790 

499  62 

3,255 

49906 

2,.V)4 

498  53 

1.9SW 

499 '92 

3,710 

499  5:1 

3,119 

49901 

2,479 

49853 

1.98W 

3 

49V'86 

3,6,32 

499  J 1 

3,119 

498  98 

2,446 

498-53 

1,980 

4 

49986 

3,632 

499  .M 

3,115 

498  97 

2,436 

498  53 

1,989 

5 

500  OS 

3,870 

499  56 

3,185 

498 '93 

2.383 

498  53 

1,989 

« 

VI0'03 

3,870 

499  57 

3.186 

498  91 

2,372 

49853 

1,989 

50(1  03 

3,870 

49958 

3,183 

498-88 

2,339 

498-52 

1,979 

8 

MttK 

4.997 

3(XI'a3 

3,870 

499  ,55 

3,115 

498-85 

2,307 

498-48 

1,942 

11 

,illll'67 

4,997 

5UU'I3 

4.035 

499  ,5:1 

3,115 

498  85 

2,307 

498-43 

1,896 

1(1 

5(!0  67 

4,997 

500' 13 

4.035 

499-51 

3,115 

4'J8'83 

2.288 

498-43 

1,89« 

11 

M)M 

4,997 

50013 

4,0,35 

499',WI 

3,1147 

498  82 

2,276 

498-43 

1,89« 

12 

ma 

4,814 

50«'13 

4,o:t5 

499 '49 

3,047 

498 '82 

2,276 

498-43 

1,8*6 

13 

5(IO'6« 

4,997 

50011 

4.039 

499  48 

3,047 

498  81 

2,265 

498-23 

1,718 

M 

91111.49 

4,637 

90004 

3,870 

499 '48 

3,(47 

498-78 

2,235 

498-23 

1,718 

15 

Ml '47 

4,637 

50003 

3,870 

499  431 

2,980 

498  76 

2,219 

408  23 

1,718 

in 

5(10'41 

4,550 

50001 

3,870 

49941 ' 

2,980 

498  81 

2.265 

498  13 

1.636 

17 

S(IU'40 

4,462 

49»'»9 

3,710 

499401 

2,917 

498-78 

2,235 

498-13 

1.636 

IK 

5(IU'3lt 

4,462 

499  92 

3,710 

499'35i 

2,855 

498  73 

2,184 

498  13 

1.636 

19 

S(in'34 

4,375 

499  85 

3,555 

499 '28' 

2,792 

498-79 

2,204 

498-33 

l,8U3 

» 

5(1U31 

4,375 

4»9'85 

3, .555 

499  271 

2,780 

498 '78 

2,235 

498-33 

1,803 

21 

5(1(1' 23 

4,289 

49r  81 

3,555 

499  251 

2,755 

498 '73 

2,184 

498-33 

1,803 

. 

5(1(1  23 

4,205 

499  79 

3,479 

499  231 

2.730 

49871 

2,164 

498-3.'! 

1,893 

5(10' 18 

4,119 

499 '73 

3,405 

499 '2(1' 

2,695 

498 '69 

2,144 

498  23 

1,718 

5(10' 17 

4,119 

499 '75 

3,405 

499' 19' 

2,684 

498  67 

2,124 

4*8-23 

1.718 

S0(1'I4 

4.035 

499  75 

3,405 

499' 16' 

2,649 

498  65 

2,104 

4D8-23 

1.718 

2li 

5(l(l'(18 

3.952 

499 '73 

3,405 

499' 13' 

2,615 

49863 

2,084 

498-23 

1.718 

27 

5011116 

3,932 

49968 

3,329 

49911' 

2,592 

49869 

2,144 

498-23 

1.718 

2k 

500  (IS 

3,952 

49968 

3,329 

49905' 

2,523 

498-73 

2,184 

498  23 

1.718 

2* 

500(16 

3,952 

49f  71 

3,405 

49«'03 

2,500 

498-63 

2,084 

498 '23 

1.718 

.'HI 

50004 

3,8711 

4»»'64 

3.255 

499(15 

2,S23 

498 '69 

2,144 

498-23 

1.718 

:ii 
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3,870 

499' 10 

2,58l 

498-23 

1,718 

Inn, 

1913. 

Feb., 

1913. 

March 

,  1913. 

April 

1913. 

May. 

1913. 

June. 

1913, 

1 

41(8 -23 

1,718 

497  9:1 

1,486 

497  63 

1,297 

497 '56 

1,259 

49998 

3,790 

503-63 

10,990 

■J 

49!! -23 

1,718 

497 '93 

1.486 

497 '63 

1,297 

497-56 

1,359 

,5(i'l'U8 

3,952 

503-83 

11.400 

:f                .  -  - 

498' 13 

1,(»0 

4'J7'93 

1,486 

497 '63 

1,297 

497 '58 

1.270 

90(1  18 

4.119 

904-01 

11.810 

* 

498- 13 

l.Klll 

497 '93 

1,486 

497  63 

1.297 

497 '58 

1.'270 

50(1 '28 

4.289 

504-11 

12.015 

498' 13 

l,«3ti 

497 '93 

1,486 

497  «:i 

1,297 

497 '59 

1.275 

500 '38 

4.462 

504-27 

12.322 

i; 

498  13 

l.6.ll> 

497  93 

l,48('> 

497  63 

1,297 

497  59 

1.273 

51  HI  '38 

4,462 

504-39 

12,425 
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49S  13 

l,K!n 

497 '8:1 

1,418 

497 '63 

1 ,  297 

497  .59 

1.275 

.500 '.53 

4,725 
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12.6:10 

N 
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1,6.36 
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<l 
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1,281 
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904-49 

12,732 

III 
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497  s:) 

1,418 
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1,3(19 
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5,669 

504-99 

12,835 

u 
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1.636 

497 '8:1 

1,418 

497  (Vl' 

1,281 

497  81 

1,406 

,501  13 

9,86,5 

1.5 

498' 13 

1.6,36 

497  83 

1,418 

497  81 

1,286 

497  91 

1,472 

301  :b 

6,273 

It; 

49813 

1,636 

497 '8.3 

1,418 

497  61 

1,286 

49805 

1,576 

,V1I  43 

6.4.SO 

IT 

498' 13 

1,6:16 

497 '73 

1,3.57 

497' flu 

1,281 

498- IS 

1,677 

301  5,5 

«.6s3 

IS 

498' 13 

1 , 6:16 

497 '73 

l,:t.57 

497 '611 

1,281 

498 ':(3 

1,803 

,501 '6:1 

6,890 

I'.i 

498' 13 

1 .  636 

497 ■ 73 

I,:H7 

497 -en 

1,281 

41111  4:1 

1.896 

,5(11 '73 

7.1195  i 

211 

498'03 

1,361 

497  73 

1,337 

497  .59 

1,273 

498  61 

2,065 

501 '78 

7,197  j 

.'1 

498  (13 

1,,561 

407  73 

1,337 

497  59 

1,275 

498  73 

2,184 

901  93 

7,S05  i 

22 

498 '03 

^.Wl 

497 '73 

1,3.57 

497 '59 

1,273 

498  K3 

2,286 

,VI2'0:l 

7,710 

!.\ 

•198  (13 

1,.->61 

497 '73 

I,. ■'.57 

497 '6(1 

l.'JSl 

498  98 

2,446 

502  13 

7,915 

21 

49S'(I3 
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1,286 
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8,118 

2.-. 
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1.357 
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2C. 
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1,561 
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1,286 
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5> 
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»! 
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497  38 
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6  GEORGE  V,  A.  1916 
Monthly  Discharoe  of  Kettle  River  at  Kettle  Falls,  f„r  1912-18. 
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Month 

Moxiniuin 

Miiiinium. 

Mfu 

P.r 
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T.1U1 

IB 
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nil  J 
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October 

November 

Daoember 

The  ppniMl 

4.WI7 
4.ii:u 
3.2.M 
2.534 
l.OSU 

.1.S7II 
3.2M 

i.stxt 

2.1184 
1.(06 

4.4IIII 

.1.lW.i 
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2.2.M. 

I.HIII 
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»  Sill 
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ll-.)17 
II  2.M 
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i7ii.aiii 

1.14. 21  lU 
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l.lUl) 
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0  424 

2  413 

'ji.'i.nuu 
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March 

.April 
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Thi'  period 


.NiiTl  —  Thij  table  givei 
Kettle  Kivernt  Kettle  K:ill 


1. 711* 
l.tM 
1.2i»7 
:i..i.M 
111.477 

111.477 


1.4K8 
1.297 
1.243 
1.259 

3,7911 
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1.4II1I 
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l..M« 
«  .)9.1 

2,.Vi4 


the  tolaU'iiiiliine  I  di.ieli 


II-22.S     1 

11  2,i9     i 

11197     1 

II-2IW 

ii-imi    i 

II  2117     1 

ii-2ti7    ; 

11  2<W     t 

"■■■'■■"    I 
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'      2.1.37     !- 

tin 

41  III 

77 

MNI 

7k 
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Htm 

4115 

.vm 

limr,,..  run^.tr.  etc  .  of  the  (  amxlian  and  Intemaiional  C'hann. 
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//^s^*^/.  -The   siation   was    .•siahli.-ju-d    hv   the    rnit.-<l    Stit..     c     i      ■     i 
l)v  till'  Doiiii  '^  ----- 


tatidii  wa.s  taken 


..ver  l.y  1  u-  I),„„i„i.m  Department  of  Puhlie  Works.  ti.ouRh  the    "    i,";    si  ,t  " 

Man!l^.'l''H\;in;.?.;;iH;'s:lrIvI''   '  ""'""■  *•'-"»"-"-  --  "--'..  on  l.y  the 
location  of  Sccflon.-Th,'  scrlion   is  loeated  SO  foot    liojow  the  si,..,,,,!,,.., 

;:;;;ln^!;=;p;:i.  ^t;i;;;l,;r"'z:.';S^,r-:i':;t''-  '-'^-ir 

R.ronh  Arodahle.r.nnKmKrvr,,ui.  fn.m   March    I.    l-H)?.  to    \uki-1    I' 

,  havf  l.,...„  M.iinMl  l.y  ihf  .Minnesota  an.l  Oi.iario  I'ow.t  ( '  inii,-,nv    n.l  ti:.'. 

I  mt.ii  .■stalls  Croitmical  .s^iirvov       SmIk  .,„„.,,t   1,i  lh,.  l..tt,V     '"'''"'-^  .indlhf 

iiii  III   111  iiic  latter  (late,  eoiiiiniKiu- 

eil  stales  ( it.olngi.al   Siirvev   ami   th,. 
.■       .    ,    ,   •,      ,•     ,  ''■'^"■-      ''■""'  -^J.'ireh   1,   1!»(I7.  to    VnL'ust    !> 

e>i,,r.a  ...1  tlaily  -lisiharKes  arr  l.ase.l  on  the  Range  re,„nl.  ,.   orml  t"]; 
='  'oinpu  ...1  tlisiharRe  eurv.      .SiiIih.,,,,..,,,  ,„  AuKu.t    12.   1!)  ,  .    |    'l,.    i 

IM.     Nifil  hfrein    havt-  l.een  furnishe.l  hy  the  Dun.inion  li,  mn  In         '|K: 
\\iirk^.   -iml   ar..  lias,.,l  on   ..f.inls  of  turliine  Kate  an.l  slui 

I'l.inl  iif  the  .Mmnesot.a  ami 

hidiiioiji   Anil.     Th(     ' 
aliovr  Iiiltrnatiiiii.il   Falls 

l>est  niai,s  availali!..  1-  .1,"  m.'":'  ";'':' \i-  ^  :".V  ""-.'"^"•'.«>oii.  niatif  ironi  tiio 

-(|ii.iri' 


I'.tll,  hav 

itiil  .> 
riMiinls   h;i\( 

iiin 
l!tll.  t 


•  I'oltigical 
heen    set' 


n  •        ,,  "■'.■'*   I'-^"   ''"■   l'i»it«'<i  States  ( leolnKifarSurvev" 

Diiininuin  l),.pariim.|it  of  I'liliii,.  \V, -1  ■■     -     -■       ■    r.'-'"^^'-^ 


,,,,,.•     ,,  ,,  ■  "•"•  <'peninK>  in  thf 

Ont.arid  riiwrr  (  onipaiiv. 

.irainane  area  wliieh  is  trilmtary  to  tho  Hainv  rivor 

,.     I  I    ,  ,  '"••"'''"■'""«''>  <l<'tenniiiations  of  the  Fniti.il'sit.i,.. 

(•••oloKical  Mirvi'V.  1  t.lKMI  ..iiii-.r,.  „,,l,..        v   i....^    I,.'      "'.  ""    I  '"n  <l  .stato 
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Gauge  —  \  vertiial  staff  gauge  i»  fasteiKnl  to  a  piU-  at  tlie  southwost  corner 
of  the  steamboat  landing,  about  8()  feet  ulK)ve  the  section;  the  zero  of  this  gauge 
is  referred  to  the  Ontario  D.P.W.  datum.  .  .     ,     ,     ,     r 

C/ian?M>/.— There  is  only  one  ehanm-l  m  the  river  at  this  point,  the  bed  of 
the  stream  is  of  sandv  clay  and  reasonably  permanent,  the  average  depth  across 
the  section  at  normal  stage  being  alwui  !»  feet.  There  is  a  slight  curve  both 
above  and  below  the  secti(m.  ,  .    „    ^  r 

Discharge  A/e(is«rfmfn(.?.— Me'eriiigs  are  made  from  a  boat  at  all  stages  of 
the  river,  the  discharge  curve  being  based  upon  meterings  made  by  the  I  iiited 
States  fieological  Survey,  the  nomininii  I)ei)artment  of  Public  Works,  and  the 
Manitoba  Hydrograi)hi."'  Survi-y.     These  cover  a  range  in  gauge  height  of  about 

.Storfl(;c.— Keconls  of  discharge  following  the  sunuiicr  of  1!)0<»  do  not  repre- 
sent natural  run-off,  as  Kainy  lake,  ami  later  Namakan  lake  were  both  used  as 
regulation  basins.  an<l  therefore  the  sujjply  and  levels  of  th(>se  two  lakes  have 
to  be  consiilered  on  arriving  at  natural  run-off. 

.•lcn(r(ici/.--Prcvious  to  Augu.st.  1911,  the  estimated  ihscharges  are  l)ased 
primarily  on  gauging  records  to  which  corrections  have  been  ai)plie(l  for  back- 
water due  to  the  Little  .uid  Big  Fork  rivers  in  the  open  seastm,  and  for  backwater 
due  to  ice  effects  in  winter  months.  .\t  certain  intervals,  therefore,  in  the  above 
period  the  records  are  cmly  approximate.  Since  August,  I'.Hl,  the  estimated 
discharges  are  of  high  accuracy. 

1).\II.Y  ( ;.\i  (iK  HKKiiiT  .\ND  l)is<  H.KK.iK.  of  Haiuv  lliver  ;it  Fort    FraiKcs  for  191 1. 
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Daily  (Uvge  Height  and  Discharge  of  Rainy  River  at  Fort  Frances,  for  1913. 
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Gaugf. — A  6-foot  vertical  ataff  gauK^  was  nailed  to  the  fourtli  pilf  ir(»m  the 
Hhore  on  the  downstream  side  of  the  old  do«k  Im>Iow  Kmo  hotel,  and  WW  feet 
Im'Iow  the  initial  point  of  the  metering  section.  The  zero  of  the  naiiRe  is  referred 
to  Ontario  Department  of  Public  Works  datum. 

Channd. — The  river  is  ronfin«'d  to  one  chiinnel  at  this  p(jint  and  has  an 
approximate  depth  under  normal  conditions  of  alioiit  12  feet;  the  lM>ttom  is 
of  clay  and  fairiy  permanent.  The  channel  is  .-traiKhl  fur  1,5(H)  feet  alxive  the 
section  an(l  1,(MK)  feet  below,  the  banks  are  high  and  woo<led,  and  are  not  liable 
to  fiverHow. 

Discharge  Mtasurfmititx. — Four  discharge  niea>urenients  have  been  taken 
of  the  river  at  this  iM>int  and  cover  a  range  in  -tage  of  1  -2  feet. 

"I 

I       DiscHABtiK  Mkasikkmknts  of  Rainv  River  at    Knio,  Out.,  for   1012   bl. 
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Rainy  Rivek  at  Bkai  dkttk. 

Hintori/. — The  meter  section  at  this  point  on  the  Rainy  river  was  established 
by  G.  W.  Worden  on  Augu.st  19,  1912,  and  was  continued  in  operation  by  the 
Manitoba  Hydrographic  Survey  till  March,  1913,  when  the  Dominion  Depart- 
ment of  Public  Works  took  it  over. 

Location  of  Section. — On  the  Rainy  river  on  the  downstream  side  of  the 
C.N.R.  bridge  below  the  mouth  of  the  Beaudette  river.  The  initial  point  of 
the  section  is  at  the  northeast  corner  of  the  C.N.R.  bridge,  and  is  marked  at 
the  intersection  of  the  steel  work  with  the  top  of  the  Ixiard  walk. 

Records  Available. — Daily  gauge  heights  were  secured  during  the  open- 
water  period  from  August  19  to  November  27, 1912,  and  gauge  heights  at  various 
times  during  the  wintet  period  up  till  February  10,  1913. 

Drainage  Area. — The  drainage  area  tributarj'  to  the  Rainy  river  above  this 
point  is  approximately  15,000  square  miles. 

Gauge. — A  vertical  staff  gauge  fastened  to  the  upstream  or  west  side  of  the 
centre  pier  of  the  C.N.R.  bridge.  Zero  of  gauge  is  referred  to  Ontario  Depart- 
ment of  Public  Works  datum. 

Channd. — The  river  at  the  section  is  divided  into  six  channels  by  piers  of 
the  C.N.R.  bridge.  The  lK)tt<jm  is  composed  of  .sandy  loam  and  clay,  and  is 
fairly  permanent.  Above  the  section  the  channel  is  straight  for  about  200  feet, 
and  below  there  is  a  slight  curve  to  the  west.  The  banks  are  high  and  wooded 
and  are  not  liable  to  overflow  at  the  section. 

Discharge  Measurements. — Three  discharge  measurements  have  been  taken 
at  this  point. 

Accuracy. — This  station  is  primarily  dependent  on  the  level  of  the  lake  of 
the  Woods,  and  therefore  no  dis<'harge  rating  curve  referretl  to  one  gauging  point 
can  be  secured. 
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LAKE  OF  THE  WDODS  DlTLETS. 

Th«'  «)«tflow  trom  the  Inkr  of  the  VWmmIs  int«»  the  \Vinnip<'g  river  lielow  thr 
lake  ix  throiiKh  several  natiirni  ami  artifieial  chnnnelti.  The  flow  through  all 
tiie>e  ou(let»i  in  eontroiieci  l>y  tlie  operation  of  hydraulic  planti*  or  the  mani- 
pulatiiin  of  dams  placed  H|K>n  them.  The  outlets  from  the  lake  in  order  from  the 
east  are:  ea«tem  outlet,  completely  controlled  by  the  Municipal  Power  Plant 
<if  Kcnora:  the  western  outlet,  u|Min  which  htm  iMH-n  liuilt  the  Norman  dam, 
the  hend-race  of  mill  "(",'  Lake  of  the  W(H)dH  Milling  Co.  and  artificial  outlet: 
the  head-race  of  mill  ".\,"  lM>l(inging  to  the  same  companS',  and  also  an  artificial 
channel:  and  last,  the  artificial  heatl-race  uf  the  Keewatin  Luml>er  anil  Manu- 
facturing ('oni))anyV  ])lant  discharging  into  Mink  hay,  which  in  turn  drains 
into  Darlington  hay.  an  .'irm  of  the  Winnip«*g  river. 

Melow  the  outlets  the  Winnipeg  river  is  split  up  into  a  nuiiil>er  of  lirancht-s, 
the  tail-races  of  mills  "A"  and  "('."  the  outlet  of  Darlington  bay.  and  the  western 
outlet  form  the  West  Hraiuh,  and  river  Iwlow  the  eastern  outlet  forms  the  Ea.st 
Braiu'h  of  the  Winnipeg  river.  These  unite  below  Old  Fort  island  to  form  the 
main  river. 

The  manipulatiiui  :mil  n]»'ration  of  the  dams  and  plants  at  the  various 
outlets  render-  it  ditiicult  to  .•isiertain  the  discharge  from  the  lake  uf  the  Woods. 
In  order  that  dirrect  estimates  may  be  made  it  has  been  necessary  In  establish 
:ind  operate  a  number  uf  nu'tering  stations  and  maintain  gauges  at  various 
|)uints  in  the  district.      The  location  of  the  nu-tering  station-  are  as  fullows:- 

1.    F.Jistern  nutlet,  above  the  Keiiura  puwer-huu-e. 

2     Western  outlet,  Nurm^iii  traffic  bridge. 

'.\     Ilead-raie.  mill  '( '."' 

4      Head-race,  mill  "\." 

.'i.    Hejid-rai  e,  KeewMtin  l.undier  atul  Maniilactuniig  ( 'ompany. 

ti     C.P.H.  culvert,  outlet  of  Mink  bay. 

7.    North  Tunnel  l-l.inil  station. 
In  adilitiun  to  the  records  uiitaini'd  at  these  ri'Kiiiar  stations,  observaf iuus 
uf  the  ili-cliarge  at   ilifTc'eiit   cuntrutling  sections  bduw  the  outlets  have  l>een 
made  fruni  lime  tu  time. 

La-1    Ku.wi  n   V,i.\M:'K<i   Uivkk.   Kkmik.\   Powkk  IIoisk. 

llixliini.  The  di.-charge  of  the  Fast  Hr.-mch  ur  e.istern  outlet,  lake  ul'  the 
Wood-,  depends  upiin  the  operation  of  the  Kenora  Municipal  Power  Plant. 
To  determir.e  the  clis.-harge  tmder  these  circumstance-  it  was  necessjiry  to  rate 
the  |M)\ver  plan  .\t  first  ;in  attempt  was  made  to  determine  the  ilischarge 
direi-tjy,  and  tu  this  end  a  station  was  est.-dilished  l>y  Mr.  ."*.  S.  Scuvil.  June 
27.  l'.M2.  about  half-mile  beluM  the  power-house,  near  Old  Fort  island:  this 
proved  unsatisfactory  so  a  -tatiun  W!i-  established  by  ,\lexander  Pirie.  October 
K.  nun.  about  l.'id  feet  above  the  jHiwer-house,  in  the  ea-tern  outlet.  This 
>(  i  tinn  wa-  ii.-(  (i  tu  rati  tin   jm.w.  r  .-tiitiun. 

Lornliini  of  Strtifin.  -'I'Ui'  metering  station  is  about  !.">()  feet  above  the 
Kenora  )>uwer-huii-e  un  the  ea-tern  outlet  of  the  lake  of  the  Woods.  The 
initial  jmint  is  IucmIimI  on  the  bank,  and  is  marked  by  an  iron  bolt  set  in  the  rock. 
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SESSIONAL  PAPER  No.  26f 

Daily  (Jaihe   Hkiuht  am>   1)i.-<  iiAR(iK  nf  Kast    liniiidi   Winiiipcn   River  at 
Kenora    I'uwer    House    for    I'.Ml. 

(Ur«iiiMt(!  Hnu.  :ftl.ft()()  M|u;tri'  niik» 


I>ii> 


January 

February 

Marrh. 

April 

Ma> 

J 

uni- 

<iauct> 

l>l»- 

<  iauKe 

1)1.- 

(•au«i' 

l>l>- 

<  iauv 

lIlN' 

liau«i. 

l)»- 

Ciaugp 
HoTiiht 

»»• 

llelfhl 

cliarxe 

Si-  -(! 

Height 
Iwt. 

charie 

Hnitbt 
Vert 

rharxe 

Hemlii 

rharim 

Ilficht 
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cltarae 

Kwi 

l-ml 

.S..c-tl 

i^r 

!4«.ft. 

Fret 

Hrr   It. 

Vi  M 

WK 

.V)  lU 

I.M:i 

.M  1.^ 

1 .  .'.W 

.«..v» 

s:)s 

.M51 

M7 

53. 5» 

1.11.52 

MM 

1 .  .'.^.' 

.Mm 

i.Mi 

.M  H 

1 .  .'■.» 

.V^  .14 

mil 

.M  42 

l,3fll 

.M  .10 

1.4117 

MM 

l.:i.Vt 

.w  m 

1.377 

,M  IS 

I.J7I1 

.M  .V» 

Nib 

M  51 

l.i.W 

55  56 

l.itti 

MM 

I.Mll 

.M-IU 

I.IM 

.M  H 

1 .  J.H4 

.M  .M 

I.IM 

.M  .M 

1.2i2 

705 

MM 

l.:«l 

M-M 

mi 

M  17 

"--' 

M-.M 

l.ltUi 

i.V(i2 

1 . 2.V« 

55  75 

■■b: 

MM 

1 .  Md 

.VI  1» 

1.S47 

.!«    Ill 

.>ilM 

.MM 

l,:l.•^ 

.M  A.1 

1.2lll> 

.v..  SB 

1.251 

.v.  M 

1,:mu 

,V1  1(1 

l.:iiii> 

S«  I.S 

I.  mil 

.MM 

1.414 

SS  HI 

7:1.1 

.VV74 

l.24» 

,V1  .S« 

ST.' 

.•itll'.l 

I..17j< 

.M  l« 

l.ius 

MM 

l,2»4 

.M  HI 

W>1 

55  72 

1.272 

M  .'( 

l.lTi 

M  in 

L.tM 

.Vi  10 

1,2.17 

.«  .Id 

7Hb 

.M  .IS 

1.216 

.H  76 

1.2.52 

•Ji  .'1 

l.SM 

.M  in 

l.a«M 

.«!  17 

8.W 

MM 

1.(53 

M  44 

1.217 

.M-Sii 

1.138 

5«  .'4 

I.Mtt 

M  lA 
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.')H'il4 
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.M  32 

i.ae 

5«  M 

1.221 

1.07 

.W  .'4 

(.Ml. 

.■>«  ISl 

Ntt 

.VI  11.) 

::») 

.M  32 

I.MS 

M  Sll 

1  2.Vi 

6.52 

.VI  -'4 

I.Ai» 

•■Jt   14 

l,J47 

.Vi  111 

7:M 

.VI  .14 

i.mi 

55  A» 

1.27U 

l.KKI 

■V.  .'t 

1 ,  X>7 

.11   I'l 

I.Mll 

.ili  "4 

1  ,  Jli.'. 

.■>.-.  M 

I.2H4 

7(11 

.M  S.i 

1.227 

■j.  i; 
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.-.i.   I'l 

l,.114 

.■•i  "4 

1   .'117 

MM 
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1.2.V) 
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I.JM 
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1   J7.' 
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1.  ■.'."■  1 
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1.171 
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;,..  1 4 
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.•.:,  l.i 

1.2.VI 
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1    l.i4 

'tl.    ■ 

Ml 

;>f'.  114 
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1.271 
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.i«  IS 
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7511 

-,i.   I'l 

:    '.14 
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ij.l 
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i-i   s  1 

till. 

.'li   ii 

i.«t 

ii    11 

>7il  ' 

■vi 

'"  1 

>'".! 

■  i   24 

1.4s  i 

.'vi   12  i 

1.4115 

•vi  :: 

lisli 

.i.i  ij 

7.1 

."vi    '.  7 

6112  i 

,Vi 

■il 

1.  It'll  1 

ii    l.. 

l.iiiii  ! 

,Vi  .50  ' 

Ollil 

ii  ii.i  i 

iKli 

.V.  •  ' 

7si 

.Vi   s.' 

(I'.'il 

.V5 

il 

1 .  Lis 

ii  2^ 

l.-.idi  j 

V5..50  ' 

1  1104 

ii   ll.^ 

.1.1^ 

,'.i    t.. 

1    l.'.i. 

.'vi   .'ti 

l,li7s  ' 

ii 

24 

1 .  142 

vi   17 

0-2,t 

.55  40  1 

1.4116 

...   t.'i 

1    I'li 

ii   i" 

Li'l 

.i.i  .'7 

l.llii 

i.) 

22 

1 .  1S2 

M  2ii 

1   315 

.'.5  44  1 

1.4115 

ii   .'..1 

^|s 

.i.i  1.1 

i  "'7 

.V.  .i2 

l.-lm 

ii 

(7 

1 .  !4i 

•ii  26 

1 .  161 

55-44  j 

1.179 

ii   Iti    1 

1.114 

.ill   1  • 

:«'i 

.ii  11? 

1.11(1 

ii 

id 

77'l 

.Vi  25 

1 .  :M 

.55-40  ; 

1 .  3711 

ii    '-. 

iVU 

.i.i    1, 

1   III 

il   II 

I.411I 

II 

1.112 

5.5  1(1 

1.127 
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SESSIONAL  PAPER  No.  2Sf 

Daily  Gauob  Hr.KiHT  and  Discharcje  of  Kunt  Hriim-li 
Kenoni  Power  House  for  1W13. 

IDmilao  mm,  M.4U0  •quu*  milaa.l 


\Vi!ini|X'g   River  at 
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l,.1W 
Ms 
1.1.511 
l,:i.5» 
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Dw- 
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1,2711 
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1.1I3S 
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1,3113 
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1,312 
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1 .  293 
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1,1.54 
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1,051 
1,.3S2 

1,26.5 
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1,31" 
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Ap 
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nl 
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llrilht 
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c 
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Fh>> 

H 

.59   II 

1.251 

.59  M 

1.275 
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.59  119 

l.OIHl 

.59  A5 

1.2(12 

.v»  73 

59  13 

tM 

.59  l«t 

1.2(91 

.59  .V3 

.59  IS 
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.¥J  91 

(iW 

.5'l  79 

49  19 

I194 

.59  7s 

930 

59  (is 

59  20 

(1.57 

.59  73 

1 .  220 

.59  29 

.59  IS 

7H9 

.59  77 

I.MS 
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.59  23 

I.OWI 

.59 -.57 

1.2.34 

.59  74 

.59  IS 

I.21S 

.59  70 
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.59  S3 

.59  18 

MS 

49  79 

1 . 2.VI 

59  S9 

59  24 
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7S7 

.59  K« 

.59  29 

««4 

.59  7(1 
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.59  75 
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»2)i 
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I.IIW 

.VI  fis 

49  .15 

M3 

.59  74 
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.59  74 

.59  33 

MO 

.59  70 

l,32S 

49  70 

.59  .3S 

9.1R 

.59  77 

1.3.39 

VJ  (15 

59  47 

1  ,ns« 

49  117 
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7m 
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49  4S 
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i.r.« 
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lli§tory.    -Sttttion  w 

lAKdtion  of  Stdion. — The  lUH-tion  ih  Uxutpd  on  the  Hownntri'am  hhI«>  i)f  lh«' 
Norman  trafflf  hnd%v  which  -ponn  the  w«Mt<'rn  outlet  of  the  lake  of  the  \Voo<I» 
alKJut  two  mih'«  w»'»tt  of  Kenom  on  the  hiRhwiiy  letiilinK  fnim  Kenora  to  Keewatin. 
The  initial  point  is  niarktti  on  the  wotnten  hiimlrail  iit  the  wext  end  of  the  hritjRe, 
the  meterinRM  In-ing  taken  from  the  derk. 

Hfcorda  /Irnj/fib/r.-  Kxtiinates  of  <laily  discharge  are  uvailahie  for  thin 
!<tation  fr«>n»  Mav  1,  n»13.  and  are  hiined  upon  RauRc  readinnn  taken  at  the 
D.P.W.  forelmv  Riiuge,  Nornuin  «lani,  from  May  1  to  August  25,  19i:J,  and  from 
August  2G,  l!»i:i  on,  tin-  gauge  heightm  are  those  recorded  by  the  Manitoba 
liydrograpliic  Survey  gauge  aUjve  the  Norman  dam. 

Drainagr  Area-  The  drainage  area  above  this  section  is  2fl,4()0  stiuare  miles, 
but  owing  to  the  fact  tiiat  there  are  several  other  outlets  of  the  lake  of  the  WcmmIs, 
this  drainage  area  should  not  be  used  in  computing  run-off. 

(langt.  -When  the  station  was  first  established  a  reference  point  was  miirki-d 
on  the  northeast  corner  of  the  west  pier  of  the  bridge,  t«»  which  water  levels  at 
the  time  of  metering  were  referred.  This  was  later  replaced  by  a  v«'rtical  staff 
gauge  which  was  referred  to  W.P.S.  datum. 

Owing  to  the  fact  that  the  discharge  past  this  section  depends  entirely  u|)on 
the  o|M"ration  of  the  Norman  ilam,  the  discharge  measurements  have  Ikhmi 
referred  to  the  ga  irc  height  at  that  point,  and  daily  discharges  are  als«i  ref«-rred 
to  the  same  gauge.  Two  gauges  were  establii'sheil  alnive  the  Norman  dam,  the 
first  being  that  of  the  Ontario  D.P.W.  which  was  used  until  August  25, 
1«13.  On  August  20,  n)13,  a  vertical  stufi  gauge  was  established  by  the 
Manitoba  Hydrographic  Survey,  which  was  refern-d  to  the  W.P.S.  datum. 

r'/iannW.—There  is  but  one  channel  for  all  stages  of  the  river,  the  average 
depth  over  the  section  being  approximately  40  feet  under  normal  conditions. 
The  bed  of  the  river  is  loose  nx-k  and  boulders  but  is  not  subject  to  appreciable 
change.  The  velocity  at  the  section  is  fairly  high,  and  some  eddies  are  formed 
due  to  the  section  being  locate<l  at  the  apex  of  a  curve. 

IHscharge  Meaaurementn. — Some  180  discharge  measurements  have  been 
made  at  this  station,  but  owing  to  the  fact  that  the  water  at  this  jH>int  is 
practically  at  lake  level  the  range  in  stage  has  not  b«'en  great,  amounting  to  2.2 
feet. 

,4rcMracj/.--The  Norman  dam,  which  is  located  altout  4,000  fo«>t  below  the 
statiim,  forms  the  control,  and  thi*  discharge  is  therefore  dependent  uiion  the 
manipulation  of  the  dam;  considerable  range  in  disch.irge  may  occur  for  th- 
same  gauge  height  recorded  at  the  section. 
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6  GEORGE  V,  A.  1916 

DiscHAKcK    Measvrements  of  WinnippR    Hivor  at  Western  Outlot,  Norman 
Traffic  Hridge,  Kcnora,  1912-14. 
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Dis<HAR(iE  Measurements  of  Winnipeg  River  at   Western  outlet  Norman 
Traffic   Bridge,    Kenora — Concluded. 
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Km 

12 

2!l 

(',  (!allf>wa.\ 

Meter 
No. 


I.IM 
1.19« 
1,19« 

i,m 

1,1M 
I.IM 
I.IM 
I.IM 
MM 
1.196 

t.tw 

MM 
MM 
I,1M 
1,196 

Me« 

MM 
1.196 
I.IM 
1.196 
I.IM 
MM 
I.IM 
MM 
1.196 
MM 
1.196 
MM 
MM 
MM 
1.196 
MM 


Width. 


Feet. 

2IIS 
2(IS 
2(15 
2(19 
209 
205 
205 
205 
205 
205 
205 
205 
212 
212 
212 
205 
205 
205 
205 
205 
205 
205 
20! 
201 
205 
205 
212 
212 
212 
212 
212 
212 


Area  of 
Scetion. 


Sq  ft. 

5.088 
5.1188 
5.129 
5.129 
5. 109 
5.109 
5.088 
4.088 
5.068 
5.068 
5.068 
6.068 
5.081 
5.041 
9,041 
4.997 
4.997 
4.946 
4.946 
4.926 
4.926 
4.997 
4.946 
4,966 
4.967 
4.967 
5.112 
5.(150 
5,080 
5.091 
5.104 
5. 1114 


Mean 

Velocity 


Kt.  per 
sec. 

2  99 
294 

3  (17 
3  03 
3  .11 
3-32 
3-62 
3-.S8 
3-64 
3-67 
3  58 
3-60 
3-35 
3-51 
3-49 
3-33 
3-30 
3-39 
3-39 
3-33 
3-27 
2  24 
2- 12 
2- 14 
2  23 
2  19 
1-51 
1-46 
I  42 
I  48 
1  45 
1-44 


Ciftuite 
Heiitht. 


Feet. 

58'2V 
58-29 
58-, 13 
.58 -33 
58-17 
58-17 
57 -5.^ 
57-55 
57-60 
57-60 

57  SO 
67  50 
-■i7-5() 
.^7-42 
57-43 
57-2' 
57-25  I 
57-20 
57-20 
56-1,7 
56-97 
58-62 
58-32 

58  40 
58  35 
68.35 
69-15 
59-10 
59-00 

.S9  ini 

.59- 14 
.W  14 


Dischju-Ke  Hemarks 


Sec -ft. 

15,217 
14,991 
15,749 
15,545 
17,045 
16,993 
18.447 
18,236 
18,436 
18,602 
18,155 
18,287 
16.952 
17.686 
17.064 
16, 3M 
16,, 507 
I6.72U 
16,731 
16,399 
16,110 
11,151 
10,468 
10,822 
11,125 
10,905 
7,713 
7.395 
7.2(13 
7.517 
7.375 
7.339 


N'uinljer 
I..oKti  out 
u(  Dam. 


N'oTK  — .\ll  Kautre  ht-JKhts  n-ad  on  forebay  KaiiRe  at  .N'orman  Darn 
111  1)  I'  W  irauKeat  forubaj  of  Noriniin  Darn.     Datum  of  iEau«e  1,I"I0. 


All  iiaunr  ht-mhts  prior  t«  AuK    26  are  readinm 
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SESSIONAL  PAPER  No.  25f 

Daily  (jauge  Height  and  Uischakoe  of  Wiiinipog  River  at  Western   outlet 
Nornmn  Traffic  Hridge,  Kenora,  for  ll)i:{. 

[Drainage  aiva,  l.'6,4fH)  sriuare  iiiilnt.) 


.(hntiK 


llity. 

JanuAry 

February 

.Marrh 

April. 

May 

June. 

(^•auKe 
Ht-uihi 

charge 

(•auKC 
IleiKht 

Fwt. 

l)i»- 
rliarKi' 

.S^c  (t , 

( iituKe 
lleiicilt 

Ff?t. 

i)i». 

c-hariie 

( iuuKe 
Heiuht 

I)i«- 
charKt' 

tittUjie 

IllMlillt 

rharne 
."iec-ft 

CjinKe 
IleiKht 

I)i» 
rharge 

Kift 

Sw-ft 

.Sh?  tt 

F.'.'l 

.■^er  -ft 

Feci 

Sec -It 

1             .... 
ii 

4             

5 

' 

5h-4'.l 

5«-54 

S8.54 

5H-49 
5849 
SH-.V-t 

13.3(KI 
13.4(111 
M.nmi 
is.wjo 

I3.MI0 

13,8(10 
M.HtNl 
13.«(HI 
13.9(HI 
14.2(H) 

.57  34 
.57  39 
.57  31 
57  44 
.57  44 

57-29 
.57. 34 
.57-39 
.57  14 
57  49 

17..VI0 
I7..VI0 
17.423 
17.. 500 
17  709 

fi 

s 

M            

1(1            



17,600 
17.600 
17.600 
17.600 
17.567 

11    , 

l:' 

1.1    

14  

■.■i       



5H..W 
5h.4U 
Slid!) 
57-69 
57  49 

14.  am 

14..5(KI 
15,i(l(l 
16,(100 
16.9(U 

.57  49 
.57  39 
.57  34 
.57 -.34 
57  34 

17.694 
17.848 
17,829 
17,628 
17.532 

Ifi       

17 

. 

57-30 
.V.'-39 
57  39 
57  44 
57  39 

17.2(0 
17.2(10 
17.200 
17.200 
17.300 

.57  34 
37  34 
.57  34 
57  34 
57  24 

17..V)2 
17  435 

!•>           

l'( 

17,501 
17,545 

16.900 

:'l         

57-34 
57  39 
57-44 
57  39 
57-49 

17.400 
17.7110 
17,700 
17.7IH) 
17,800 

.57-29 
57-29 
57-29 
57-29 
57-29 

Iti.SOO 
17.3(KI 

17.300 

-'t 

-.i          



17.300 
17,300 

iti         

J.S       

:i*       

.;;;:;; 

57-49 
.57-39 
.i7  44 
57-49 

.57 -.19 
.57-49 

17,800 
17,700 
17,70(1 
17.7IKI 
17.9(10 
18,000 

37  1 1 
57-119 
.57  24 
57-29 
57  29 

16,1100 
16.1100 
Ki.MKl 
17,ll<i 
17.4(JO 

:il     



■;;. ■■■■!..;;. 

Vote      (Jiiuar  ln'iaht^  markt'd  Ihu.-»  vM  inti'rp«»!:it('i! 

<  iiiuitc  lii'inlifj*  ri'H(i  nn  fori'lta>  miujii'  lit  \i»riiinn  <l:im 
(iiiuirt*  iH'iiEht"-  prior  to  ,\u«ur;t  L'li  art-  rcaiiin}!'*  of  U  I*  VV 


Ju 

.y. 

.\ui:ust 

.SeptemlHT. 

(Icti 

her. 

Nove 

tiber. 

DtMH-mber 

.57-14 

16. 11") 

58  29 

13.6(10 

,58  110 

13.213 

58. 42 

3,, 520 

.58-73 

3..5a5 

,58-67 

5.. 540 

.57  29 

16.8110 

.58. 29 

13.6(«l 

57-99 1 

13.(100 

.58. 51 

5,513 

.58- 751 

3.373 

,58  119 

5,. 525 

57 -.34 

17.IHHI 

.58  19 

13..5(K1 

.57-92 

12.609 

.58. 46 

3,. 5311 

.5.1. 57 

5.. 520 

,58-71 

5.. 5.50 

.57-29 

16,000 

.58- 19 

13..VK1 

37-921 

13.IHKI 

.58. 13 

5.460 

58-74 

3., 5.50 

.5.-.  73 

5.. 365 

57-19 

15,800 

,58(19 

13,,V)(l 

,57-92 

12.721 

.58. 03 

4.'J.50 

38-79 

5.. 595 

58.63 

5.. 533 

.57-29 

16..'.(I0 

.58. 19 

13.. 5(0 

.57  941 

12.840 

.58.41 

5.473 

.5.8-63 

5.. 540 

38   .58 

3.. 5.13 

.57-19 

16. .511(1 

58  49 

13. .500 

57. 961 

12.870 

.58. 46' 

3.. 540 

.58-56' 

5..5(«. 

.58  .53 

3.  1.50 

.57-79 

lrt..5(Kl 

.58. 29 

13. .500 

.57  991 

12.80(1 

.58  ■  48 

5.473 

38  .56 

5  .=00 

3s  (13 

5.493 

.57-99 

15.9(10 

.58-29 

13.3110 

.58- 11 

13.197 

3S.42 

5..Vl(l 

3s  ..52' 

5.5111 

.58.  (H 

5,, 54(1 

5.SI9 

12.2(l<l 

.58  19 

13,3tKI 

.58  (14' 

12.. 8.511 

38  73 

5.. 35(1 

.58. 52 

3,313 

3s.  62 

3.. 535 

.5.s.tl9 

10. 4110 

5.»  29 

13.3(KI 

.57.971 

12.811(1 

58  68 

5.. 540 

.58  73 

5,5113 

.58  114 

3.. 533 

.5S.74 

1(1.300 

.5s  24 

13.3110 

.57. '.KM 

12.(Hll 

.58.. 54 

5.. 530 

.58- 3  2 

3,. 523 

.58-61 

3.. 530 

58-79 

1(1. ,1(111 

58  19 

I3.31M1 

57-831 

12., 5711 

.58.73 

5.. 533 

.58. 37 

5,310 

38-62 

3.. 533 

5S-79 

10.31K1 

,58. 19 

13.3K1 

37  761 

13.0411 

5>  69 

3.. 5.50 

.58. 62 

3,. 5311 

.58.113 

5.320 

58  84 

10,311(1 

57  99 

13. Wl 

.■.7.7l'i 

12,(15(1 

,58.56 

5.525 

,58. 65 

3.330 

.5s  61 

3,. 530 

5S  84 

lll.:«Ki 

.58- 19 

13.:!li(l 

37  r.31 

12..V10 

,58  IKI 

5,523 

.5S-73 

3., 590 

.58. 63 

5,. 5.33 

.58  S9 

1(1,3110 

.58. 19 

l:l.2(Nl 

57.35 ' 

12..5.VI 

38. 71 

5,, 563 

38113 

3.. 5411 

3s.(i-l 

3. 3:10 

.58.84 

111,2110 

58-119 

13.21K1 

37-48' 

12. .81 10 

.58  61 

5., 533 

38  19 

3.3111 

.58. 61 

5.. 533 

.58.89 

10.  100 

58-24 

I3.31HI 

37  111' 

12.9(K1 

.58-48 

3,,'i(i(l 

3,s  tltl 

3.3.50 

.58-64 

3.. 530 

58. 99 

Hl.llHt 

.58(19 

I3.:«H1 

57-32 

11.731 

.58-40 

5.483 

58  67 

5.. 543 

.58. 59 

3,. 530 

59  119 

lll.lIKi 

.58-119 

13.31'" 

.57  42' 

ll.^iil 

31*  59 

5.. 5311 

38  37 

6  323 

38- 60 

3,. 540 

.59-04 

to   t(Kl 

.58- 14 

13.3(10 

37-87 

11.11'3 

.58-75 

5.. 563 

,58.. 56 

.58. 60 

3,.5;IO 

.58.89 

12.00(1 

'.7  -  99 

13.311(1 

38-29 

^  1171 

38-69 

3., 540 

,58.73' 

3  3711 

3S..59 

3,. 523 

.18-49 

13.0(10 

.■)7.iw 

13.30(1 

.58-23 

7  (VMt 

.58  ,55 

3.510 

,5,s..53 

3.. 533 

.5.s.(H) 

5,. 5311 

.5S-2'J 

13.6(10 

57 -M 

13.300 

.58-27 

7.697 

58-58 

5.515 

68-46 

5,525 

58. 39 

5,530 

.57  44 

I3.IM1 

5.sl)0 

13,I«I0 

.58-26 

7.. 534 

38-53 

5.310 

,58 -,53 

5,323 

.58.. 58 

3,. 525 

57-39 

13.  IV 10 

,58. 12 

fi.:iO(l 

.58.31 

6.1169 

58-75 

5.. 563 

,58-67 

3..5.V) 

38-39 

3.  .525 

57 -.39 

13.6(1(1 

.57.9c.  i   13.1110 

.58. 52 

3.8;iO 

,58-77 

6.223 

.58  ,57 

3.. 525 

.58. 61 

3.. 541 J 

.j7..>!1 

i.i.rni" 

.-,7  ■...■.  ;   l.i.li.i 

.».i.,)i 

.i,.82!i 

;)8 .  32 

3..52.> 

.iS-l).» 

3., 5411 

,5s..  il* 

,5,. 5.1.5 

.57-39 

13.61K1 

.58.1'li  1   13.200 

58 -.50 

5,. 567 

58  62 

5., 540 

5S  651 

3,340 

58  ..59 

5..5:)0 

.57  39 

13,6110 

58  .(Mil 

13,2110 

.58. 73 

5..5.V) 

.58. 59 

5.. 525 

gauge  at  forebuy  of  Nori 
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nf:pARTMf:\T  of  the  ixterior 


6  GEORGE  V,  A.  1916 

Daily  (Jailk  IIkkjiii   and  Disc  iiauok  of  WiimipiK  IJivcr  at  Norinmi  'rniflic 

KritlRc,  KciHira,  f<ii  1!)14. 


April 


Il.'ii:l.t 

1)1.. 
*  rh;»rKt* 

flmrne 

l.vr 

'  S,r  -ft 

y,^-i 

S'c.-ft 

.'>^-.'i:i 

•   ■  t- 

;,^   •- 

.■..■l'»i 

iVs  ■  .'(7 
•W  .•.1 

.■i>  ■  ,-)ti 
.'s  .V* 

.■...■..Ti 
.■|..V1II 

.-...vi.-, 

.•)..Vi,-,  ! 

May. 


.lunr 


lli'iKht  !  i-hurKc 

It-ct  !  Sti'  -ft 

■".^  .'1  :.  vV> 

'■-■j<i  7,>r. 


(iilili^H 

DiH- 

( I.iiti:!' 

l)j.. 

lli'ivht 

ilmr«e 

Illl'iUlit 

rharec 

|-.,.i 

S-c.-ft. 

K.-..1 

.S.,.  -ft 

,•.^  1  ; 
-s   14 
:..  I.i 
.".^  I.i 

r.Hiu 

7.^!" 

>   11 

s.lll 

>  ,*,7,', 

I'.rt 


II 
1.' 
II 
II 
|."i 

l>i 
IT 
I- 
1!' 
."11 

;i 

J I 


.-.K 

.*>s 

,v> 

:«) 

,Vs 

.vt 

,>s 

:i7 

,  .VIIJ  i 


.■'■*  .'tit 
>-5!l  I 


.■i8  ."il 


■;.><:„  I 

.^    II  HI  I 

.lll'll  I 

.•.4ri  I 

.-..4.-,  ! 

.'..  l"ll  ' 

.■|.  Inn  ; 

.'i.  I'«i  , 

.5.4I«.  I 


,i>.:'s 


1.1   I 


>  Otl 

" .  ."..I'n 

.■.-.  .•,! 

.Vxim 

.»."■  .It 

'.  .')  <i ) 

.■|^.|.■) 

.'),Mm 

.^^■.l, 

.V.Vin 

.>.|.' 

(1.411*1 

,).^   t'^i 

:.  .Vfi 

;.>  .w 

7  i««i 

.>.>  ■,",'.• 

,'»  ."».'ti  1 

.*is.:iii 

7 .  7i  in 

't>-.">7 

.■,.,->:,., 

.•S-L'fi 

K,  ;;7.'i 

•►^■5:t 

,'i..',:)ii 

ii.s.L'7 

.H.;.'7.*i 

'►s.vi 

.')  .*>_'.) 

5,1  ■  LV) 

.>i.;'7,) 

-.^-.-io 

.•i,.Vi.j 

■)**•. ^U 

-.V  riil 

,V.M.i 

.-.vlx  I 
.11.  Is   I 
.'ii  Is 
.Vs  Is 
■Vs-ls  i 

Ss.|7  i 
.■>s.|4 

.Vs.  11  , 

.">s.H  I 

.•s.l;i  j 


1       S,s7.") 
I  I    .s.imi 

'  I    «.ii7n 

i»..'ns 

I  j  I'v.vv, 

I   I..,,-,,-,.-,   ' 
I  i   I.'.'.hKi  j 


.'>s 

.i:t 

."vS 

:ui 

.!> 

.i!t 

.■»s 

:{| 

.    T'    I 
is.h,  I 

.>s  II  ! 

."is.  17 
")s  hi  , 


.>S    .III 

.'is  !.•) 

.";r.'«i 


1)1- 

ih:iri;.i 

>•■,■  -(I 

It, sun 
II.  ■•-'.•. 
1 1.  Mm 
U.s.Vi 
l.'i,  IKI 

I'l.iW 
IV  17.-. 


IVVi 
1.1. 1, -111 
l.-..li7-| 
l.'i.7'Nl 
l.'i.li.Vi 

l"i,72."i 
l.'i.s.i.-i 
IH.nJ.-, 
I'i.s.',-i 
I7.l««i 

|i',ii.'i<i 


is.. '7. 


s.  IIm 
s  1.11 
S,4I.-| 
s,  14.'i 
s.4Jn 


.'iS.'n 

l.ViKKI 

.Vs.  4.-, 

IJ ,  •« '1 1 

.-is-.'s 

l:l..-,nii 

.Vs  .i;l 

11    I.IIKI 

.'is.  Jit 

l.'i.lNNI 

.>s  1.) 

l.'i.lUNI 

.■i7..V"i  I  1s.;|,Vj 

.■•7..VS  i  Is.M.vi 

■i7.(lii  I  ls.,U-i 

.'irim  !  Is..-i.'.-i 

.■^7  i»i  I  |s..-,.i,-, 


Jui 

fill  : 

is.-VV 

t'Mi  { 

1  •* ,  .Vx 

.'►:!  ■ 

i^,i.->) 

^^ 

1 7 .  s.V 

1.' 

1 7 ,  ■">' " 

Aucust- 


4:i 

I7..'i.'iii 

411 

I7,7."in 

.Vt 

I7,ii7."i 

.Vl 

17.07.'i 

.Vi 

I7.!i7'i 

Is.l.iii 

.*i9 

Is.l.Vi 

61 

I,s,."i75 

'  I7.4l»i 
17,  tmi 
17.  ir. 
I7,I.V1 

l7,ii,Vi 

I7.(v-.il 

ir.ii.'-i 

Ili.s.Vl 
Ili.S.V! 
l»i,sj.-, 


ScplpiiiluT,        j 

•Vs-'.'l  I   1i).L'7<i  I 
■'iS.Js       |ll,.-|Jli 
.■is.:i(i      III,. 1711 

.VS.:l.-i  '   111,  |7n 
,-iS   II      li.,7..li  > 


.Viivemli, 


I'll 


i  is.riiiii 

■"  ls,47."i 

i7  Is,4(hl 

i7  I  Is,  41)1) 

.1  I  ls,17.i 


.'S 

ill 


Is.llHJ 
Is.l'L'.i 

Is,  urn 
I7.!)7.j 
17,97.5 

I7,7,V1 
17,.yKI 
1 7,  Ml 
I?..!.*) 


>!   .Ml  I  i;.:lili) 
•57  :is  i  17,  :)i«i 


,'.7-1 

i  iri.7ini 

.57  111 

111.(175 

,57. 1. 

I(i,ti75 

.57.211 

Hi,  (175 

i7..'n 

1 11,(17.) 

,57.211 

1(1.(175 

.57.'JU 

l(i,)>il() 

,5711:1 

l(i,I.VI 

.57111 

Ili.KHI 

37. Ill 

l(i,llNI 

5i;  .17 

ri.hfill 

.511  1,14 

15, mo 

.511  <jl 

15,42(1 

.50  s7 

15.. "(1(1 

.5ti  111 

1.1, .Sim 

57  25 

II,.|<«1 

.5  7.  Mi 

lli..5(i() 

.5s  27 

Id,. 545 

.5X.IU 

! ! .  2!«,. 

5».2:( 

111,271)  1 

58-23 

U.270  1. 

11.2(1.) 

II. -24.1 
1I,:1I5  1 
ll.iis.i  I 

.'45  I   111,7711 

i.iO  !   |i 


.411 
i.:«i 
...■|5 
,.:il 

5i  '11 
.')s .  :i2 
5s.  47 
5s.  ()4 


.)S.!M 

51.  an 

.5,s.!)5 


J,5 


,5s. -12 

ll 

,  7211 

5H.2S 

ll 

.  .'i45 

5s  ■  »t 

II 

5711  1 

.5S  2.1 

ll 

.5711 

.5S..5I 

11 

57" 

,5.s.:ii 

111 

.545 

.5)).:t2 

111 

470 

.5s.:t4 

1" 

.545 

,VS.M 

111 

40.5 

31  :17 

III 

71.15 

,5.s  :is 

HI 

7115 

,5»  10 

III 

S.^l 

.5.S  41) 

II) 

7<I5 

.5.1. 1!) 

11! 

711.5 

.50  4« 

10 

7!)5  ! 

.  .    1 

■n:. 

OS 

\IH 

,\.s 

ii:t 

,",s 

V.S 

:>s 

if.) 

Sti 

'JL' 

is 

:iii-(N>  f 

v< 

S') 

is 

s:t 

>M 

M2 

')?* 

Wi 

•Vx 

ix- 

is 

m\ 

w 

01  1 

l.isu 
l(i,7sl 
III.  (175 
In. .557 
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Monthly  DisfHAROE  of  Winnii«n  Rivor  at   Wostorn  Outlet  Xornuin  Traffic 
Bridge,  Kcnora,  for  the  yesir  191314. 
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Hiilori/. — Till'  .■station  in  the  iicad-raci',  mill  "A,"  was  ostaMislicd  by  Mr. 
S.  S.  Scovil,  D<'((>inl)<'r  2li,  1912.  This  channel  has  fornnMJ  one  of  the  outlets  of 
the  lake  of  the  Woods  since  the  mill  was  huilt  in  1S87.  A  gauge  in  the  tail-race 
was  operated  from  May,  1890.  until  June,  1912,  when  it  was  discontinued. 

Location  of  Section. — The  section  as  first  located  in  the  head-race  of  mill  "A' 
was  on  till'  downstream  side  of  the  foot-hridge  across  the  channel.  Later  it 
was  changed  to  a  jiosition  just  ahove  tlie  intake  racks  of  the  power-house  in 
the  head-race,  mill  "A."  Lake  of  the  Woods  Milling  Company,  Keewatin,  Out. 

liicdiilg  Aniilohlf. — Intermittent  gauge  readings  iii  the  tail-race  from 
1S9()  1912,  and  from  19i;{  daily  discharge  records  based  upon  meterings,  head 
and  tail  gauge  readings  and  loads  on  the  mill  are  available, 

I)riiin(iii>  .1 /•((;,- -Total  drainage  area  of  all  Lake  of  the  Wood*  outlet^  is 
2(i,4(HI  s([uare  miles. 

fiVn((/( ,- -  No  gauge  has  been  i'stabli-lu>(l,  w.ater  levels  are  olitained  by 
measuring  down  from  a  jioint  of  known  elevation  which  is  situated  on  the  toji 
of  the  head  wall  of  the  channel,  near  its  intersection  with  the  ri\'er  retaining  wall. 

(luuiHil. — The  entrance  to  the  racks  is  uniform  and  the  section  is  well 
>ituate(l  to  avoid  e<l(lies  of  entrance,  the  stream  line  being  generally  pt-rpendi- 
cular  to  the  section. 

Dixchtirgc  Miii.siiirnniits.'  \  number  of  meterings  have  been  made  to 
deterniine  the  discharge  for  dilTerent  gate  ojienings  and  head,  so  that  the  daily 
discharge  may  be  arrived  at,     Thev  are  made  froni  the  nick  structure, 

.Icf'/n/c//.— -The  records  ari'  relialili'  owing  to  the  conditions  controlling  the 
discharge,  /.' .,  gale  opening,  head,  etc,  lieing  easily  obser\'ed. 
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DiwHAHOE  MKAHrKKMKNT(4  of  n»'ii(lriu(',  Mill  "A,"  Flume  No.  1,  Lake  of  the 
Woods  Milling  Coiiipaiiy,  llUH-14. 
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.S.  Scovil, 


Mill  "(  "  Hkad-Raik,   Kkkwatin. 

HiHtorij.—'Vhv  .station  was  cstaliiislu'd  on  July  17,  |ni2,  liy  Mr. 
when  the  first  nictcring  was  taken  hy  this  survrv". 

Locat'on  of  Sirtion.—Tht^  section  i.s  located  about  .'>  feet  ui)stre:un  from  the 
racks  in  th  •  head-raco  of  mill  "C."  Lake  of  the  Wouils  MiJIinR  Companv,  leadiiie 
from  Porta  te  hay,  an  ami  of  lake  of  the  Woods  at  Keewatin,  Out.  the  initial 
|H)int  is  marked  on  the  east  hank  of  the  channel  above  the  racks. 

Records  Available.-— Tho  records  of  discharRe  are  hased  u|)on  meterings  and 
gauge  heights  m  the  he.'id-  and  tail-race  and  also  de|)end  upon  the  load  on  the 
mill.     The  daily  discharges  through  the  mill  are  available  for  1912-13-14. 

Drainage  -4rea.— This  ili.innel  forms  one  of  the  outlets  of  the  lake  of  the 
Woods,  and  in  consequence  the  ilrainage  area  above  has  no  particular  .signifi- 
'-!in<-i-.     It  i-,  howpver,  20,4'K)  rqiiart-  milt-M. 

Gaugc.—Thv  gauge  is  a  vertical  staff  gauge  placed  on  the  east  side  of  the 
chaiini-l,  about  10  feet  upstream  from  the  racks,  and  reads  direct  to  elevations. 
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The  «T<)  "f  tlu' giniK*' ii  n-firrftl  to  W.P.S.  (lutiim,  tin-  rftinih  >  i..  in'li-ii.iirk 
l>i'ing  It  {Mtiiit  Mil  ttii'  tup  of  the  tliitiK'. 

Clinntiil.-  Till-  iliHiinrl  i^t  rvitMriKiiljir,  rut  in  -olirl  rock,  ;m.l  li;i-  i  iiuriiiiil 
(li'pth  of  12f<'»t.      It  is  stniinht  for  alioiil   1.')  fnt  iiKovc  tin   -i  (  t  icn 

DiKrhniyt-  ^fiaminitDtitH.  'I'ln'  tnctrriiiK-'  nn-  iumU-  from  ;i  Miiill  linil«f 
"piiniiiiiK  tlif  (IimiiihI,  iiiul  liiivr  Imcii  taken  pcriinliiaiiy  from  Jul>  17,  I'MJ,  lln' 
raiigt'  ill  'laRf  foviTcd  iwiiiK  ahoiit  2' .    •••'!. 

Avciiriii-ii.  -'I'lir  -taliciii  nivr-i  (jood  rii'orcls,  l.iit  tlif  daily  discliarni-  di-pt'iid-* 
upon  tlif  gnti-  opfiiiiiKs  on  the  turliiiir*  m»  that,  after  ratiim  tlii"  station  to  tliisc, 
till'  rccorils  nri'  rrlialilc. 
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DEPARTMEKT  OF  THE  IXTERWR 


DisiHARuK  Measirkmkxts  of  Hcad-raco  Mill  •'  C,"  Lake 

Co.,  1\)12- 14— (•onlinued. 
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Kekwatin  Limbek  and  MANfFAiTiRiNo  (omi'any's  Head-race,  Keewatix, 

( )NT. 

History. — This  channel  forms  ono  uf  the  outh'ts  of  the  Lake  of  the  Woods. 
It  was  ereuted  and  used  in  connection  with  the  above  company's  mill,  the 
discharge  being  controlled  by  the  headgates.  After  the  mill  was  burned  in  190.'> 
these  fell  into  disrepair  and  leakage  occurred;  to  ascertain  this  a  station  was 
established  on  December  13,  1913,  by  .S.  C.  OJdrady,  and  has  since  been  ()pcrat_(ML 

Location  of  Section.  -The  nieterinu  section  is  on  the  upstream  side  of  the 
lirjdge  crossing  the  channel  3(M)  feet  ai)ove  the  power-house  and  east  of  the  heafl- 
gat{<s  at  the  K.  L.  <fe  M.  ("o.'s  head-race.  The  initial  point  is  a  notch  cut  in  the 
l)liink  lloor  at  the  south  end  of  the  bridge  and  marked  ()+()0. 

lit  cords  Atttilahk. — The  daily  discharge  records  are  available  at  this  point 
since  the  establishment  of  the  station  in  December,  1913. 

(Inugc. — There  is  no  gauge  at  this  jioint,  but  the  meterings  are  referred  to 
the  lake  gauge  at  the  Keewatin  bridge,  where  ,'  vily  records  are  available. 

Chnnml. — The  channel  is  fairly  j)ermanent,  composed  of  clay  and  rock. 
It  is  straight  for  l.")()  feet  above  and  100  teet  below  the  section.  The  current 
Is  not  swift,  an<l  depends  uj)on  the  leakagt;  at  the  gates. 

Discharge  .l/<(jsi(r£;/icH/.s.- -Discharge  measurements  are  taken  frequently 
to  check  the  leakage  through  the  headgates,  and  as  this  control  is  fairly  |)ermanent 
the  discharge  depends  largely  ui)on  the  lake  stage.  No  curve  has  been  plotted 
for  the  station,  but  the  daily  estimated  discharge  is  based  upon  the  meterings. 
The  measurements  are  made  from  the  bridge. 

.•lcr!/racj/.— The  accuracy  may  be  consitlered  good. 

Dischakue  Mi;asi  kements  of  Wiiuiipeg  Kiver  at  K.  I-.  »fc  M.  Co.  Head-race, 

1913-14. 
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nu.iitli  of  the  tuni    '  "^  *'"^  channel,  2o  feet  above  the 
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lJinrharge  MeunuremenU.  -'['\if  mi'tfrinn-  urt-  taken  truta  ;i  plank  l)riilK<'<l 
.ifTos,-  thf  channel,  \>y  Pri.e  meter. 

.tcrurac)/.— The  result-^  obtained  are  gooii.  a-  the  (^uverninR  londitioti-  are 
constant.  N'o  attem[»t  ha-*  heen  made  to  oht.iin  the  d.iilv  di-i-har(te-  from 
daily  KJ'HK*'  height-. 

I)lS(HAK(iK    Mk.KSI  Kh.VTKM-  "f   Winnipeg    Hiver   at    i -f    TuiUiel   ('.IMt,   (lllvert. 

Keewatin.    l'.H2    It. 
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llisti.ni. —  I'iie  station  wa~  i--t;iiiii~h.-d  \>y  Mr.  .•*.  .•».  .Si'o\ll  nil  .iiii>'  2'.t.   ll'l_V 

Liirr,<iiiii  nf  .<-rtiui'.  -Tin-  -ration  i-  -iTi;.i;>d  .it  itnwii-t r<'am  <n'l  ni  th.- 
.■uiv<-rf  under  th''  CiMi.  etul..alikineiit  lai  tii-  nijtl.-t  ol  War  Laelf  lake,  about 
•  ■iie-fiuarter  mile  lielnw  the  hike  and  near  DarliuKton  bay.  into  whii'h  it  emptier. 
The  initial  point  i.-  marked  nn  the  rm  k  tormint;  the  risiht  -ide  ot  the  channel  at 
the  nmuth  oi  the  tunnel. 

Iticnriis  Aiiiilahli. — .V  number  of  meterinc-  ha'.e  been  ni.ide  duriu^  the 
peril. d  l'.'r2-l:>,  liiit  no  gau^e  rec(ird.<  have  befn  kept. 

1)1(1, ikuii.  Afr,.    -The  area  t rilitit.arv  is  about  o'.»  -ipiare  mile-. 

'<■((  ir/( .-  -\o  aaime  ha-  bi-.-u  establi-hecl,  but  the  elevation  of  the  w.iter 
-urlaie  i.»  obt;.ined  by  mea-uriu(^  down  fruin  a  ti.xed  point  marked  on  tht'  rock 
near    the    sectinn. 

I  hiinnfi.- — The  channel  i-  -traight  for  20  feet  above  the  secticjn  and  till  feet 
b(-|inv.     The  section  i-  fairly  uniform,  being  an  artificial  roi-knut. 

Dischiir'je  Mmxitrt  mi  nt'^. — The  meti  rinir-  are  maili.'  from  a  plank  l>ridce>i 
friiiii    -ide  to  .-ide  ..f  t:;c  riianncl. 

Aciiinn  I/. — .A-  only  a  few  di-charg*-  niea-urements  have  bt-en  made  covering 
:i  very  narrow  rang--  in  -tage,  no  c-timat.-  lia-  be.-n  made  of  daily  di-charge. 


78 


liEPARTUBKT  OF  THE  tyTBKlUK 


6  GEORGE  V,  A.  1816 
D,«CHARUK   MKAsrRKMr.NTs  of  WinnirH.g  Uivor  at  War  Eagle  Lake  Outlet. 
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at  the  (liiily  dispharRO  by  means  of  a  discharne  curve,  the  pondinn  effect  in  Dur- 
lin(?ton  bay  being  very  noticeable.  The  measurements  are  made  from  a 
boat. 

Acmraey. — Owing  t<i  the  presence  of  the  mills  and  the  operation  of  the 
Norman  dam,  the  accuracy  of  the  records  are  considerably  affected. 


DiscHARfJK  Measuremknts  of  VV.   Branch  WiiuiipeK  Hiver  at  North  Tunnel 

l.sland.  1!M2. 


III 
on 
«  3 

Hi 
«  4 


■i 


M.l.r 

\mic.( 

M.-HH 

(i(lUlI4> 

l>» 

l. 

Il\  tl'tivriiplit-r 

No 

Wi.llli 

.S.<'linn 

\..|.4'II.V 

Hi'ichI 

I>i>«-lmrRf 

Knt 

.s.,.(t 

Kpl     PIT  MT 

Fret. 

S4.<-   (t 

liirii- 

JS 

>    S    >vini\ 

I..174 

I.Ml 

4,II.S 

1    II.S 

.12-112 

4,3111 

Inh 

17 

I,:i74 

1S5 

4. DM) 

II  IM 

32 -»l 

3,851 

27 

I.:i74 

I.M 

4.UM 

11-117 

32-72 

3,852 

L'K 

I.S74 

1.W 

4.1117 

iis:i 

32 -.ix 

3,3.10 

:«! 

I.:i74 

l.« 

4,03.) 

1  o:' 

32-72 

4,I2« 

Auk 

M 

A    G   WorJen 

I.IN7 

Lid 

4.I4U 

1   12 

32-117 

4, 847 

2!l 

" 

1.IN7 

m 

4.171 

1  l:i 

33  14 

4,714 

s..,>i 

;>« 

\\    ItichurtlMin 

I.4fi2 

I.W 

4,180 

1  22 

.33-43 

5,131 

(VI 

.t 

I.4IU 

IMI 

4,346 

1  711 

34  43 

7,7»» 

II 

A    I'iri.. 

\.A»2 

ini 

4.4MI 

1  «1 

35  IS 

8,5IU 

I'J 

1.4liJ 

ifii 

4.4iin 

I'M 

.3.V23 

8, 230 

III 

I.4tl2 

IM 

4.. VIS 

1  lift 

35  38 

8,Uia 

IS 

1,4112 

na 

4,5,5H 

2-211 

.35  74 

10,048 

Nov 

I'M 

(i    J    Uilnli 

!.!*" 

IM 

4,,W1 

I'illl 

35 -S2 

8,670 

JS 

•■ 

..Iti7 

IIH 

4.5»-S 

2  14 

35 -SB 

8,818 

■Jh 

I.IS7 

im 

4,5»l> 

2  li» 

35  05 

'J,  544 

Disc  iiAK<iK  Mkasikemk.ms  of  \V.  Krancli.  Winnipeg  Uiver  at  North  Tunnel 

Island.  l*)i:i. 


Il>  ilr<iKru|ihi-r 


1,-1.      .'1     '  (i.  J.  I;.i,.l. 
V|[.r,     IL'     I 


\ljril  s 

;:  \i  I      ;: 

-  Ill    ! 

'unt-  24 
2S 

lulx  11     ;   K.  l-;rii,-rv 

::  1?  I      ::  ■ 

\ut[         1      i 


-'1     i  V,   1    l.ii„il. 


cu-r 
Si. 

Wi.lll,. 

Kivl 

1.375 

1113 

1.375 

llVi 

1,375 

16;i  1 

1 .  375 

1113 

1 ,  37.1 

1113 

1 .  375 

IIVI 

1 .  375 

1113 

1 .  375 

Itl2 

1 .  375 

1113 

1 .  375 

1113 

1,375 

1113 

1 ,  375 

1113 

1 ,  375 

1112 

1 ,  375 

nil 

1,375 

IIUI 

1 .  375 

162 

1.375 

1S2 

1 .  375 

l>i2 

1 .  375 

173 

1  375 

I7ii 

1  375 

1 .  375 

174 

1  375 

17i 

1.375 

171 

1 ,  375 

I7:i 

1  375 

1 7* 

1.375 

An -a  i>( 
.S-rtiim. 


.S||    (I 

4,2,Vi 
4.232 
4.240 
4.2.5(1 
4.2.i6 
4.2.-|6 
4.2.51! 
4.224 
4.224 
4.2-24 
4.224 
4.177 
4.nill 
4.206 
4.171 


5.2.')(1 
5.2117 
4 .  !13(1 
4.71I7 
4.7ilS 
4, '.(SB 
4.IIS2 
4 .  «M 
4. '.115 
4, 1)15 
4,hM 
4..1I.H) 
4.'.il 
4,  11.-. 
4. '.'16 


Mi-nn 

\l'|lK'lt.V 


Ft .  (KT  (MH- 

I  33 
I     1!) 

l-3',l 
1-43 
I -to 
I  41 
I  41 
1-32 
1  33 
1-35 
1-311 
1-21 
1-311 
I -.19 
1-25  I 

1  42 
3-56  I 
3  4'.l 
2-46 

2 -.54  ! 
2- IS  I 

2. so  ] 

2  S5 
2  -  S5 
2-86 
2  S6 

2-!16 


(  Ihusi- 
lli'iillil 


DiM'hurK, 


( iauKi*  111 
.MrUT 

SiH.'!  ion 


34 
33 
33- 
33 
33- 
33- 
33 

;!3- 

33- 
33 
33 
31 
33 
33- 
33 
33 

:n<-: 

3(1  ! 
3s  ( 

37-: 
37-; 

3S-. 

3.1  : 
3H-: 
38- 
38-1 
37-1 
37-1 
37-1 


Fe.-t 


5,654 
5,033 
5,!I0(I 
6,107 
5,1I7.S 
6.ll.i2 
(1.031) 
5.. 5(12 
5.(115 
5.731 
5.47(1 
5, 1 1,17 
5,711 
5,.S35 
5,1!U 
5, '.16:1 
Is, 701 
IS,  4211 
12.115 
12,215 
ll,hSO 
15,021 
13, '117 
14.2111 
14.03(1 
14.(>(1K 
14.00(1 
13,817 
I4.,S:«1  I 
14.171 
I3.<II6 


37-81 

.17-80 

:i7-80 
37-82 

:17-S4 
37-85 


so 


nKPARTHKST  Or  TtlK  ISTERIOR 


6  QEORQE   V,  A.   1916 

I).M..AK.i.  MK.sn.KMKN.,s  .,f  V\     lira,.;!..  Winni.H.K  Uivor  a,  North  Tunn-I 


Il>'li"«rn|ili 


.•V 


>.|.i        1 


i;-j  iiu.u 


MAMTon.i  fiYDKonitAPnir  sr  nvKr  st 

SESSIONAL  PAPER  No.  25f 

Diw'HAROF.  Mkamihkmkntm  i)f  West  Bninfh,  \Viniiip<K  River  . -it  North  Tunnel 

Inland,  I'M'.i — Continued. 


ftat* 


ll\ilro|r;ipKfr 


!)«■ 


1 

M   S    Ma'M.n 

A 

V.  J    Hu.liH 

M 

S   (■   ()(ir».lj 

.1) 

.'4 

y.  1  iiii.iti. 

.III 

M    ■*    M«.|.l..n 

:«i 

K  J    Uu  !«.• 

1       No       i 

\r».i 

..( 

M.^if.      ' 

<  •  iii^H 

r>i«- 

Wi.lth 

?*«^-i 

I'm 

\.-l„-,f. 

Hi'Khl 

rltattf 

Mrt^r 

.^•^t  i>iO 

^                   1 
i 

fwt 

■^'1 

It 

1 

K.,.. 

S^  -ff 

1        ]   l"« 

l>Vi 

i:"i 

1  -il 

11  trt 

:  "M 

14   44 

l,l«l 

]»i 

II 'i 

1  i:. 

U   V^ 

K  W.'l 

14  14 

14  M, 
'<  4^ 
H  .VI 

^   411 

1     IMt 

ini 

n^ 

1   •,< 

;»  tw. 

>.   •.«« 

1   Iwl 

111 

iv. 

1  -i-t 

i4  •.: 

:  .'h 

1    lul 

It! 

17.' 

1  --f 

7  I»IH 

llvl 

;ii 

w. 

1  •.: 

U   -.4 

7  >il 

1     IWt 

IM 

in.', 

1  '■,; 

14   -.4 

7   l.'4 

-'^ 


1 


A-..iinil..iini'  Riv.T.  Unin'li.n.     (ia'iu>'  ^i'   I^ri'U^v 

Discharge  Measikemknts  of  W.-st  Branch.  Wiiuiii).-).  Hivirat  North  Tunnfl 

Man.l.  I!tl4. 


Due 


il\  -ir'mrapl.tT 


1 


1914 
Jin         7        M    >    Ma.ll.n 


:>1  I  S  <■  II  (iniil'. 

J7  '■  M    S  NU.I.l.n 

n  >  (■  II  i.M.u 

11  :  M   .<  NI;i.ll,-n 


YA, 


l.l-'i 
I  1«^ 
I  I'nl-  7 
I  l'»i  7 
I  l'."V  7 
I,  l'.i>l-7 
I  r.rt  7 
I  l'"i^7 
1  l'»>-7 
1.  15»V  7 
1  l"^-7 
1  I'liV  7 
!   l'»>-7 


l.ll»i-7 
]  \'i»  7 
1   !•.">  7 


I'.l 
Itil 
It"' 
111 


Iriii 
I'll 
in. 
Irt"! 

IMI 


I'm 

Irtii 
l-Kl 


M.- 

\,-l,« 


W.'. 


4  4H' 

4  4 1  .•> 

4  4  14 

4  l'i4 


I  i.mg.- 
M.-iil,' 


M.-T.- 


14   (I 

•i  711 

14  41 

.1   11 

.  ,".'' 

14  4  J 

'1   V. 

7  "1« 

14  .•).' 

.1  .1" 

.   "77 

14   44 

:ii  M 

»  .•>>.'  . 

14  .'.i 

11    ■■! 

1  .i«t; 

M-2S 

■H  47 

1  7U  , 

34  .19 

11  17 

1-., '■/>.! 

W  :i'.l 

11  .».> 

7.1141)  : 

.14  49 

It    l.i 

•^.•■::  : 

:!4  .'J 

1 '    .VI 

►i.ti-Vi 

:!4  4'J 

14   ')-' 

ti.riAi    ' 

:i4  49 

14    !■> 

'1   .i7.' 

:M  J.l 

14  ,'). 

♦1    *i"_' 

M  .Vi 

•4    '- 

"  "!_■ 

.:i   .^i: 

14  M 

7  .irt.-,  1 

14  »)»i 

14  '0 

7  ^'l<t 

:U   74 

l."i   l< 

H  'i74  . 

1,,  :1J 

n  4'i 

■1   l.VI  , 

M  ii 

K 


nt:pAKniKST  of  tuk  /vrj?«/u« 


8  GEORGE  V.  A.  1016 

DimiiAKdK  Mkami  KKMKNTM  of  WVsf  Unimli,  \Viiuii|MK  Kivcrut  North  Tuiiml 

Islaiiil,  MMI     Colli  I II  mil. 


IMr 


Mu 


4 
« 

It 
l.« 

IV 
.'1 


^l<Tll 


II 
II 

I.' 
1.' 

M 
It 

I A 


lUilntitrtqilifr. 


I    I   M.n.n- 
S  «■   lil.fwls 


11 

1  r 

J 

M.or.' 

14 

s 

( 

(>  lira  l\ 

1(1 

in 

; 

IK 

I'll 

1  T 

J 

M.«>n. 

.11 

■:2 

'  S 

(■ 

ll<;ra,h 

1 

.'1 

i'.i 

■■ 

.'4 

.'4 

•  • 

:■« 

T 

J 

Mi..r,- 

» 

:lii 

.til 
1 
1 

.-   <     "  l.r:i.l 


r  J  M,. 


('  <■  i.i.ii..«:, 

T    J    M...-. 


Mrlr 


I.iwi  7 
I.  iiM  ; 
I  \m  7 
i.tm  : 
I.  iim  ; 
I  iim  7 
I  iwi  7 
I.  nw  7 
I. nut  7 
I, i»«  7 
\.\m  7 

1.  IW)  7 

l.iim  7 

I.  IIM 
I.  IWI 
I    IIM 
I.  IIM 
I.  IIM 
I.  IIM 
I.  IIM 
I.  IIM 
IIIM 
I,  KM 
I.  IIM 
I.IM 
l.l'J« 
I.  IIM 
I,  IIM 
I.  IIM 
I.  IIM 
l.IWi 
I.IM 
I. IIM 
I.IIM 
l.ltM  , 
I.IIM  ! 
I.IW.  , 
I.IIM  I 
I.IIM   I 
t.llW  ' 
I.IIM   ! 
I.IIM   i 
I.IIH^ 
I.IIM 
1.4li.' 
I.4HJ 

1.4II.' ; 

l.4il.>  I 
I.4M  ! 
1 .  4li.' 
1  I'M 
I  IW 
I.I'M 
I.IIM  1 
I.IIM 
I.IIM 
I.IIM 
I.IMII  ' 
I.IWi 
I.  I'll. 
I  ,  it>: 
1 . 4'.-' 
I  If..' 
1 .  iU 
1,11". 
I.IIM 
1.41.' 
1 .  41.' 
I.4>ij 
1 .  4I>.' 
1,  IW 
I.IIM 
I.IIM 
I.IW 

1   i'i>; 
1  l'», 

I.IIM 

1,1'". 

I.IIM 


Wnllh 


I  nil 
lit;l 
mi 
111:1 


lit; 

H.' 

lit:' 

IH-' 

III.' 
III.' 
lit: 

IB.' 

lit.' 
I  Hi 
lit:' 
m.' 
in-.' 
i«.' 
111.' 
lit.' 
III.' 
111.' 
111.' 
lit: 
111.' 
111.' 
m.' 
lit; 
in:' 

Hi.' 

III.' 

in." 

m.' 

i«.' 

lit.' 

111.' 

111.' 

iiij  I 

I  I.J 

111.'  i 

Hi.'  ' 

Hi.'  I 

Hi.'  : 

Hi.'  I 

IliJ  j 
Hi.' 
111.' 
Hi.' 

Hi.'  , 

1«  I 

\^\ 
Hi.' 
Hi.' 
Hi.'  I 

Hi.'  : 

Hi  J  ■ 
Hi-' 
Hi" 

IWI  ' 
171 

171  ' 

174  ■ 

174  ' 

171  I 

171  ! 

174  j 

174  ' 
1711 

I7'i  : 

I TIJ    I 

1711  ; 

1711  ■ 
1711 
l''l    ■ 


Arm   "I 


N.|   (I 

4..'..'ll 
4..\4.l 
4..S7lt 

4..^7li 
4..irii 

4.. Ml.' 
4,.w:' 
4..t44 

4.. Ml 

4..rii 

4.. 1711 
4..i:ii 
4.. 1.11 
4.. Mm 
4..Vll> 
4. .Ml 
4.. Mm 
4..Wf 
4..M:i 
4,.UIII 
4..VIII 
4..\:'7 
4  .1.11 
4  M4 
4. .Ml 
4 .  .1.11 
4  .144 
4.114 
4.1711 
4..17li 
4..V1II 
4..VIII 
4. 144 
4,144 
4.,i:'i' 
4., 1.11 
4..1W 
4.11':' 
4.1'!:' 

4.. 111.' 
4. 111.' 
4.111.' 

4.. ■.'!.'    ; 

4.. in:'  [ 

4.  Hill 
l.lt.M.   i 
4,ii.'l   j 
4.li.'4  1 
4.11.111  \ 
4.11.111 
4.1171    1 
4  1171    ! 
4.1171    ! 
4.ii7l   I 
4.1171    . 
4.1H11  < 
4, mil 
4,7111 
4.7*.'  ' 
4.  7''.' 
4.'<:iip 
4  v.U' 
4,M.'ll   . 
4,!i.'ii 


\>'I<>'IH         llruhl 


.1.I'4I      ; 
1,1111 

.I.M.Vl     i 

.1,1  M   I 

.1.1111  ' 

.1.  Hil 
.1  li.h 


.'  ii7 


.'   lit 

J    II.' 

I   IM 


:•  IM 

I    IM 

1  IM 

:*  INI 
:» 117 

J  114 

2  114 
I  hit 
I  I'll 

:•  m 
:•  III 

I'M 
I  Ml 
1   h7 

1  M 
lUI 
1'  IM 

2  li:' 

:■  12 
:'  1.1 
:>  mi 

:'  »:' 
:'  11.1 
2  im 

1  .mi 

l-M 

•.'  l.s 

:>  II 

2  1.1 
2  11 
2  11 
2  14 
2  11 
2  III* 


2  III 

2  111 

1  .>.7 

2  III! 
2  14 


2  2v 
2  1.1 
2  .14 


i  14 

.1  21 

:i  .',1 

.1  Hi 

:i  l> 
:i  22  ' 
.■(■21   i 
.(  41. 
:i  :!1 
.1  :>ii 
;i:iii  : 
:i  ■'i.  1 
i   IS 
:l  II 
:l  -  :t.1 
;iMi 


Kwi , 

,1.1  .w 
:i.i  m 

.11    Sll 

:i.1  Ml 
:i,i  M 

.'III  INI 

.111  I  a  I 
:I1  711 

.1.1  rn 

.1.1  112 

.1,1  112 

111  117 

II  117 

.1.1  HI 
1.1   HI 

.1.1  « 7 

:l.1  »7 

.1.1  711 

.M  711 

.1.1  »2 

:i.i  12 

.13  114 

;i,i  iki 
:i.l  711 
:i.1  711 
.1.1  IW 
:i.l  7.1 
:i.i  7;t 
.1.1  mi 
.iiwi 
:i.l  HI 
:i.l  »i 
.1.1  77 
:i.i.77 

,1.1  HI 

.1,1  It  I 
:l.l  M 

:i.1!i.1 
.11. 117 
:«  K7 
:«|.i»i 

.'III  I  HI 
.111  112 

,iil  112 

:iii  42 

:iit  411 

lit  22 

111  '22 

.'in  411 

:lii  411 
:ili..1.1 

.'111  ,1.1  i 

:iii  12  i 

:iii  12 

M  41 

:iii  '12  ! 
.'Ill  .'lit  i 

Hit  111 
.17  ■  .12 
.17  .12 
.17  HI 
:I7  im 
1."  14 
l''   14 


.11*  11.1 
:ii.  Ill 

.'III  .HI 

;iii  .m 
:iii-.vi 

:i!i-.1ii 


:i!i  .u. 
;i'i  .iv 
411  .11 


IH. 
rlmrif 


ll,4IM 

i>,:iMi 
l<.:il.'i 
V.  :iiHi 

11.411 

u.  4  in 

II.  277 
1  NIM 
U.  INI 
11.2.111 
ll.4.'>i 
H,II77 

N,MN,1 

».  147 
V,  4.111 
II..II4 
II.,I2.'I 
ll.,13ll 
N.,1MI 
11.2711 
11.117 
H.:i.iii 
».li.|7 
I1..1I2 
H.L'KI 

ii.n,i.i 
ii.:i4:i 

11.2311 

B.n»4 

II.  1(21 
H.1I7 

V.  2:1.1 
n.iin 
u.  Ilia 

H.l.ll 

s.:i.vi 
III. mil 
u.nmi 

I1.N7IJ 

«.nii2 

Il,7fl2 

11,1111 
11,1.11 
11.112 
111.114 
111.217 
1 .  IHU 
ILCII 
ll.lUli 

1".:142 

lll.llKl 
111.  nil 
111.11711 
Ill.l'.Vl 
II. '1711 
111.  mi 

lll.HM 
12. 12:1 

12.11111  I 
1:1.11.11  I 
1:1.  ,1.12  j 
I.l.:l2ll  ! 
I.1..127   t 
M.l.Vl 
Hi, 111 
111,227 
11,1141 
Hi.nrili 
Hi.  .1711 
lii.:i:ii 
I7.iifti 
17.2,14 
17.1171 
17.111 
i  7.  t  ■■.•.-, 
111.  4WI  I 
17.11114  ] 
17.,Vi4 
111.  2.11  I 


tlHIUtf  Iti 

MHcr 

Htf-IHIl 


11  1.1 
IS  11 
1,1   Ml 

:l,1  Ml 

:I1  Ml 

:ii  14 

:I1  II 

:i,i  I'l 

.1,1  11,1 

Ml  711 

:i.i  7'i 
:i.l..iii 
.ay, 
.1.1  «7 
.1.1  n? 
.■«  711 
IW  711 
.11  .11 
1.1  42 
:i.i  71 
:w  71 

.1.1  911 
M  .VI 

:m  >i> 

:ii  .111 

.11  .M 

.^1  .in 

.1.1  n2 

,1».MI 
,'W.W1 
,11  711 

:i.i.7ii 
,1,1  n.i 
:«  11.1 
.1.1  .m 
.^1  ,12 
,1,1,1.1 
,1.1. 11 

II  17 
:«  17 
.11  17 
:ti  17 
:i,i  In  I 
:i,i  '«i 
:iii  ::ii 
:iii  :"i 
:iit  117 
*,  1 1 
:wi  :l.' 
.'Ill  1.' 
.'in  |. 
:iii  1.' 

III  411 
:w  1" 
:iii  :_• 
:iii  .1' 
.'«i  .'1 
:iii  7i. 
.17  II 
:i7i'. 
.17  I 
:i7  1. 


:ii  - 

:i»  - 

:iii  .'- 

:iii  .  ■ 

.111  . 

:iii  . 

:iK  . 

.'Ill  : 

iiu  1 

:iii  I 

.'III  ■ 


MAMTdHA   HYhlfOt.HAfHH;  nl  Hi  t.Y 
SESSIONAL  PAPER  No.  25f 

Daily  (Iakjk  Hmmit  ank   Dim  iiAH<i»:  of   Wc-t    Urancli,   VVJiiiii|i«K   Hivi-r 
North  Tuniiil  l-liinil  lor  I'M  4. 


iit 


II  \'tr"«r-t|i»i#-f 


Urtrr 


llmah' 


Vl...f 


Juw      Jl 

27 
July        '1        •>   <     I)  l,f„|, 

.'I 


', 

I 

1 

M.TH 

1  1 

<• 

( 

II  l.r:..lv 

II 

l< 

" 

1^ 

j.' 

( 

t 

l.'illf.»,i 

I'. 
11 

}l 

t 

1 

1  '  ' .  r  I.  h 

.N.A 

t 
II 
Itl 
l<l 
I'i 
I'l 
.'.1 
.M 

t 

t 

1 
t 

1  •  1  .r„j, 

l...ll..>.,4 
'  1  1  .  r  1. 1 , 

1. ..!;..>.  a 

IhH 


I'l 
I'l 


II 

31 


(■  <     t;,,!i., 


I'M 
|IK1 
I'Kt 
I'Kl 
I'K 
!■»■. 
I'»i 

I'm 

I'Kl 
I'Kl 

I'm 

I'Kl 

l'»l 
I'm 
l'»i 

I'Kl 
I'Kl 
I'Kl 
I'Kl 
I'K, 
I'Kl 
I  Kl 
I'Kl 

r»i 

I'K. 
I'K. 
I'K 
I'K. 
I'Kl 
IKI 
iKi 
I'K, 
I'K. 
I'K 
I'Kl 


l«l 
l>l 


I'll 

A  .' '  1 

l«I 

s  I'ji 

H> 

•  .'II 

Hi 

:.  -Ml 

l<l 

'.  jtti 

177 

•  j<Mi 

171 

»  •:: 

1  7  1 

*  ■  1 1 

171 

1    ^li 

17.' 

*  "^i: 

4    •li 

in.; 

in.( 

1  ,V.I 

IK.1 

1   Vli  ' 

t'i.t 

i  ">.n^ 

I'V.l 

•  v.  I 

[*;.! 

!•».( 

*       M* 

I'^l 

1    ,'riih 

D..) 

1    V"  ', 

ifi.f 

1  'i.' : 

Uii 

t  '>  1 1            ] 

If*.; 

1    Vlii               1 

I'i; 

1   Vlii               i 

Kl.; 

1   '>.i7               j 

l"^.; 

t  Vvi            1 

in:; 

t    "irt-i                 t 

1^.; 

I    'i7!                 1 

11.! 

*    "1                  1 

I'l-i 

t   -VU                  1 

i'l ; 

t    ,>'.  ■:              1 

•-►« 

K 

2*1 

ll    l<f, 

m  «.' 

'.n 

* 

1- 

|i  :t4 

I'l  -J 

m. 

K 

1- 

i<  'lift 

W  ■.' 

I.' 

» 

K 

li   c.i 

tl)  tl 

"I'l 

tl 

II 

I'l  .'7ii 

VI    HI 

V 

.'.' 

I'l  .11 '> 

I'l  .•, 

'• 

II 

.'J 

l<    «  •. 

i'l  -,'i 

..^ 

K 

1-1 

.  .  .'Ill 

I'l  1.1 

^ 

V 

11 

I'l  711 

11)  <.i 

I'l 

HK 

11   I'l.' 

1')  ^1 

14 

I'l 

HA 

1-    •»! 

1')  HI 

M' 

II. 

I'l  144 

W  71 

1^ 

>'l 

71 

ir  K»i 

•')  41 

i: 

I'l 

71 

1-    IKl'l 

I'l  I.I 

I'l 

Vi 

l>    Vi'l 

1')    U 

f' 

'i'l 

I'l  17: 

I'l    I, 

1- 

I'l 

7'' 

N  i7" 

n  j.i 

1-7 

II 

1.'  "7 

i:  j« 

1.' 

17 

II 

1.'  I-.4 

17  24 

'*l 

17 

17 

i:  i«.', 

.17   111 

Ml 

17 

4'i 

I.'   VII 

17  .1) 

'.-' 

17 

I'l 

ij  :I7 

17  1.1 

'i^ 

17 

i.' 

IJ  117 

17   li 

'ill 

17 

IJ 

1.'     VIM 

17  :2 

14 

r. 

HJ 

'  r''7 

11  11 

.7 

t'l 

71 

.    '.7'' 

11  H-l 

•  1 

I.'. 

V 

.  .4I. 

11  12 

"ji 

,.'i 

> 

-  I'll 

11  .12 

•" 

l.'i 

71 

t    f.'l 

11  V. 

'* 

r. 

71 

'1  i'l.' 

1.1  1.1 

>.'» 

r 

"i.* 

'   '117 

1.1  IB 

Kl 
-\ 
•1 

•  ..(11 
1    l.'4 

■,7i'l 
•1  114)1 

1.1  W 
1.1  HI 
11  IVI 
1.1    111 

1 

'1  .11 

11  HI* 

-4 

1.. 

1.1 

«  .-n 

1.1    12 

|» 

1.) 

■il 

-   Vlii 

>  '^•'l 

1.1  12 
1.1    12 

I'l 

i.'i 

hj 

-  -47 

1.1    'rfi 

•7 

i.i 

'iJ 

'    '.'! 

r.  >. 

i 


nnPARTiirxT  or  tut.  isthkioii 


e  QEORQE  V,  A.  1916 

Daily  (tAnir.  llr.iuiiT  and  DimiiAKdR  of  Wi'M  nrnm-h,  Winnip<-R  Hiver  nt 
North  Timni'l  UU\nt\  for  HMJ. 


I 
J 
* 

4 
I 

« 

7 
« 
t 
10 

It 
u 
II 
i« 

IS 

ID 
IT 
U 
If 
W 

21 
tt 

n 
ti 

31 

»r 

t» 
t» 
»t 

31 


8 
» 
II) 


i.( 
14 

n 

lA 
17 

IN 

ID 

2tl 


2i 


2H. 

3" 
•1 


l>.y 


iuMUy 

Krbnivy 

ixihl 

l)» 
fhartp 

H««i<i 

lh> 

ehMTWt 

fml 

rw^l 

■Wl 

l*»r    ll 

n  HI 

4  'Ml 

71  M 

4.  IWI 

7.1  «l 

4  J«l 

71  Til 

4.I1III 

7:1  lai 

4  J»i 

71  7.1 

t.tn 

7:l  "1 

4,.'W1 

71  7.1 

4.  M.I 

?:)  «i 

4..'Vll 

71  Ml 

4. Ml 

;:i  Ml 

4..1«l 

71  Ml 

4. Ml 

71  m 

4. Ml 

71    Ml 

4. Ml 

7:1  Ki 

4..>Wl 

71  Ml 

4.  Ml 

71  wi 

4. Ml 

71  Ml 

4.  Ml 

7:i  «i 

4. Ml 

71  Ml 

4. Ml 

7.1  mi 

4.M1 

71  Ml 

4.  Ml 

7:1  Ml 

4.  Ml 

71  ^.^ 

4.  IWi 

71  Ml 

4.. Till 

71  ».1 

4.:MI 

7:1  mi 

4, Ml 

71  ».1 

t.Mti 

7;i  Ml 

4.  Ml 

71  >.1 

4.:mi 

7:1  711 

l.imi 

71  1.1 

4.  Ml 

7;i  711 

4  1*1 

71  Wl 

4.4.I11 

7:1  7* 

4  M 

71  »' 

4.4111 

7:1  7,\ 

t.sis 

71  m 

4.. Km 

71  7J 

4.!-!\ 

;i  M 

4..V1I1 

7.1  7S 

*.i:\ 

71  0.1 

4..V1I1 

7:1  7J 

4  .'.'.1 

71  111 

4..V111 

7.1  7.^ 

*.!» 

71  »,1 

4..VIII 

71  7.i 

i  il!i 

74l«l 

4.1711 

71  7,n 

i.::.\ 

74  U) 

4.. 1711 

71  Ml 

4.M1 

71  IHI 

4.. 1711 

71   Ml 

4.  Ml 

71   III 

4.7.11 

71   Ml 

4.  Ml 

74   1" 

4,7.11 

71  711 

4   IWI 

74   111 

4.7.11 

71  7" 

4.11111 

71  7.1 

tin 

Manh 


liMltff) 
llM«ht 

74  111 
74  111 
711  111 
74  III 
74  im 

74  i»l 
74  IDI 
74  lai 
74  Kl 
74  111 


74   III 

74   III 

74  11.1 

74  m 

74  11.1 

74  11.1 

74111 

7«  11.1 

74  111 

74  m 

74  11,1 

74  11.1 

74  11.1 

74  11.1 

74  11.1 

7411.1 

74  111 

74  111 

74  ■>.\ 

74  i..i 

74  111 

111*. 

rharg* 

Pl«r  ll 

4  7'JII 
4  7JI1 
4.7111 
4.7«l 
4. 1711 

4  1711 
4. 171 1 
4  1711 
4.. 1711 
4.7'Jll 

4.7»1 
4  7.11 
4.M.1 
4  MIS 
4.M.1 

4.M.1 
4  *U 

4. IMS 
4  M.1 
4.I14A 

4.  M.1 

4.M,1 
4. MS 
4  M.1 
4. MS 

4.  M.1 

4.  M.1 
4  MS 
4.  Ml 
4.  Ml 
4.  M.1 


April 

May 

llMiht  1  i-huv 

tm 

lUucr 
llrlllkl 

M 

11«M> 

Hnihi 

Dm 

rlwrgp 

tliArgi* 

*mn 

l«x-   (1 

l~i 

Mm  It 

»W( 

Mw  ll 

74  III 

4  7ill 

71  HI 

S.iKdi 

74  411 

SIM) 

71   III 

4.7JI1 

74  Kl 

S.  IWI 

74  111 

4.7JII 

74   11 

4,7M 

74  411 

s.  lai 

71  Ml 

4,  Ml 

74   1.1 

4.7»1 

74  Kl 

S.  IWI 

74  *i 

*.»7» 

74  U 

4.7VS 

74  .HI 

S.  ISlI 

74  »l 

s. 11:111 

74   IS 

4.7M 

74  VI 

s  ;i.vi 

71  Jil 

4.K7II 

74   IS 

4  7llS 

74  Hi 

S,.l.1ll 

71  Wl 

4.4:111 

74   IS 

4.7»1 

74  IS 

s.  4.1.1 

71  Wl 

4  4:111 

74   IS 

4.7HS 

74  Ml 

s  .laii 

71  Ml 

4  Ml 

74   IS 

4.  TVS 

71  Ml 

S..IJ11 

71  Wl 

4.II4II 

71  ai 

4.H71I 

74  Ml 

S,.1Jll 

71  .m 

1.VJII 

74  .11 

4.«7II 

74  M 

S.M11 

71  Ml 

4  I1411 

74  ."II 

4.H711 

74  M 

S.MIS 

71  Ml 

4. Ml 

74  ill 

4  1711 

71  711 

S.lMl 

71   Ml 

4. Ml 

71  .11 

4.1711 

74  711 

S.IIWI 

71  Ml 

4. Ml 

74  .11 

4.1711 

74  711 

S.SWl 

71  Ml 

4. Ml 

74  iS 

4.U.VI 

74  .m 

S.llHl 

71  Wl 

4.4.III 

74  -M 

1  'i.m 

74  HI 

1,  IHI 

71  Wl 

4.4:111 

74  .'.1 

1  '1.111 

74  Kl 

S,  IWI 

74  III 

4.S71I 

74  ;'5 

1 .  ILHI 

74  Kl 

S.  IWI 

71  im 

4., 1711 

71  im 

s.imi 

74  Kl 

S.  IWI 

74  111' 

4,S7ll 

71  :m 

Limi 

71  Kl 

.1.  IWI 

71  Hi 

4.  .mi 

74  :«i 

s.iKm 

71  41 

1..'7ll 

71  Ml 

4. Ml 

74  ;is 

S.I  III 

74  Kl 

S   IWI 

71  Ml 

4.II4II 

74  IS 

5.  nil 

74  Jl 

S.IIHI 

71  Ml 

4.IIKI 

71  IS 

S.llll 

74  111 

S.lLHi 

71  (HI 

4. mil 

74  411 

V  I'm 

74  :lil 

S.11.III 

71  lU 

4.II1II 

74  4(1 

1.  lim 

74  :«i 

S. 11:111 

71  mi 

4.11K1 

71  4(1 

S.IWI 

71  111 

S.ll.'lll 

-1  Ml 

4.II4II 

74  4(1 

S.  IWl 

74  HI 
71  .11 

s. 11:111 

4.H71I 

71  mi 

4.II4II 

Juiy 


Hvptcf  liber. 


71  Jll 

1.W.11 

71  IS 

I.VKl 

71  *i 

I.KllI    1 

71  Kl 

l.-IU 

71  4i 

I.IM 

T.t  4S 

1.1«.1 

71  .H. 

1  D-Jll 

71  HI 

l.lf.11 

71  .HI 

71  *l  I 

7:1  Hi  j 

7:1  Kl  : 

71- HI  ; 

71'. Ill 

71  HI  I 
71  Hi 

71  Hi  I 
7)  :u 

71  :«■  I 

7:1  1.1  : 

71  Hi 

7i-.i.'i ; 

71  Hi  . 

71  .HI  '■ 

71  SS  i 

;-i  Wl 

7:Miii  : 

.1  mi  i 

71  .1.1  t 

7.1  .15  i 


I.1I" 
1. 11.11 
I.1.I11  ! 
1.(l-.M  I 
1.711.1  I 

l.ifjii 
1.'.i'.1l 
1,»3i 
.t.  7.1.1    : 
1,7i»i  1 

3.  7.1s 
1.71111 
1,715  . 
I.lliii  j 

1.101    ! 


71  Ml 

7:1  .V' 

71  itii 

71  Ml 

71  64 

71  711 

7.1  7S 

71  Ml 

71  Ml 

71  xS 

71  IS  j 
71  m 
71  Ml 
71  hS  I 
71WI  j 

71WI  i 

71  Wl  I 

71  mi  ' 

71  ttt  i 

71  'Jll  ; 

71  M  I 
7:1  OS 

l\Z 
71 -M  1 


4.imi  I 

l.tlMI 

4.II41I  I 

4, OKI  I 

4,|iili  I 

4.lflll  I 
4  .'.M 

1  ."m  : 

4.. -.HI  ' 

*.Ml  i 

4.I1I11  ' 

4, Ml  ' 
4,  Ml 

4.:iiiii  ; 

4,4:111  I 

4,4:111  i 

4,4:111 : 

4,4.111  < 

4.1K1  i 
4,4.111 1 

4,Hili  [ 

4,Hiii  '■ 

4,, 17"  j 

4.M,1  I 

4.:tiili  1 


71  711 
71  Ml 
74  im 

74  im 
74  .11 

74  mi 
74  lis 
71  m 
71  HI 
711111 

74  IIS  ! 

74  IIS  ' 

74   111  i 

74   111  j 

74.  Ill  j 

74  ii»  : 

74  US  i 

74. im 
74.11s 


I  k'tolMT 


4.  lit 

4, Ml 
4,. 1711 
4. 1711 
4,1711 


74  Kl 
74  Kl 

74  45 
71  mi 

75  .14 


4,1711        75  HI 
4, MS        71  711 


4,:mii 

71   Hi 

4,.HIIi 

71  M 

4,, 1711 

7il  mi 

4,  MS 

7S  111 

4.1*1 

711  111 

4.7:11 

71  05 

4,7^1 

7flll5 

4.7JI 

711  IS 

4,. I'll 
4.11 

4.m 

4.. 1711 
4.  MS 


:t  itMi 

7:t  Ml 

4  IMI 

74  IS 

4,iiKi 

71  lis 

4,Hill 

74  .15 

4,11411 

71  IIS 

4,.Vill 

74  Kl 

4,11411 

,'4    «l 

4. 1711 

74-211 

1,1.IM1 

74  111 

4,  Ml 

74  HI 

1,11WI 

71  mi 

4,, 1711 

74   111  :  4.7-.1I 

74  mi  ■  4. .1711 

74   111  i  4,7-.1l 

74..1I  I  4, 1711 

74  HI  ;  S,I11II 


s  nil  ! 
S.llll  , 
S.IWi  , 
4,li7ll  ! 
S.IIHI  ! 


7«  HI 
711  .M 


711  Ml 
711  (HI 


711  ns 

7tlMi 


711  »5 
7«  US 


7li.ll.1  I 
7«  711 
7«  75 
7fl.1.1 
7li  US  1 


5.  IWI 
5.  IWI 
5.. '711 
B.:'4li 
11,','IS 

fl,H4ll 

7,lWli 
It, "111 

N  "III 

i,:iKi 
N,,i<m 

!1.,1«1 

i.im 

1.4HI 

M,  11711 

11, mm 
U,,1.Hl 
11, 1,MI 

I",  imi 

U,  liWI 


|il.,VKI 
llllHI 
111.4:111 


[i.  7711 
1I,».MI 

!i,in)ii 
ni.LMii 

lll,4HI 


Niiv»»nib*.' 


711  71 

71!  IS 

711  US 

7(1  US 

7(1  Wl 

711  .11 

7(1  III 

75  .Ml 

7S  711 

75  !I5 

7(1  ,V  I 

7(1  711 

7(1  75 

7(1  711 

7(1  (11 

7(1  71: 

7(1  75 

7fi  Ml 

7fi  Sll 

7(1  .SS 

7(1  (HI 

7(1  Ml 

7(1  n5 


1(1,4311 
|ll,.1Kl 
»,11WI 
111,. 'Ill 
|ll,4Hi 

I11,4H1 

111,1:11 
K,7M1 
1,.1«1 
7,WIII 

7, (Ml 
1,.'H1 
U.lKl 
!>,  KMl 
ll,  KM) 

1I,1.S1I 
11,77" 

11, SMI 

I),!*W1 
lii.imi 


I>i«crnil>er. 


7H.W1 

7(1. 7(1 
7(1  Ml 
7(1  Ml 
7lt  Ml 

7(1  Ml 
7(1  Ml 
7(1  « I 
7(1  Wl 
7(1  US 

77-mi 


77  mi 
77  (Kl 


III,  IIKI 

77  mi 

lii.:'lii 

7(1.  IKl 

lii,:l.1i 

7(1  Ml 

Kl.  imi 

7(1  Wl 

lii,:*l(i 

7(1  Wl 

III  .i>i 

7«  05 

111, .1411 

7(111.1 

lii.7(Ki 

7(1  Its 

I11..VKI 

76  K5 

111,5*1 

70  Wl 

7(1  Wl 

1(1.1*1 

U.MII 

HMmi 

III  Ml 
111.  Imi 

lli.lmi 

III.IIKI 
III.  1.11 

l".:i:ii 

I1I.4KI 

|ll,.1Ki 
l(I..VKi 
III.. 14" 
III, .14" 
111, .14" 

lll,.14" 
111, ,1411 
lli,,1Ki 
I". ,14" 
111,. 14" 

I".. 14" 
l",:l.1' 
|li,liNi 
111,  1:11 
III.I.I1 

!".r." 
111.4:11 

I11.4H1 
l(i.:'l" 
iii.:i.ii 
III. 1.1' 


UAMTnnA  HYDROUKAPHIC  fURVt.Y 


/I.IUII 

4,7Jil 

t.ivn 

i.n7i> 

>.ii.lii 

4.»71l 

i.*M> 

4.4111 

4  Ml 

4.II4I) 

1.MII 

4  imi 

4.M> 

4.WI 

4.  Ml 

4. Ml 

4.4.111 

4.4;lll 

4.J71I 

4..^7ll 

4,. 1711 

4.ltlii 

4, Ml 

4.ll«l 

4.II4II 

4.II4II 

4.IIKI 

4.ii4<l 

4.II4II 

4.II4II 

SESSIONAL  PAPER  No.  96f 

Daily  (lAi'or.  ilr.i<iHi  and  DiMiiARnr  of  Wi-wt  Hraiicli, 
North  Tunni-I  IhIhikI  for  IMIA. 

I>rfti«ifl»  mnm.  M.4'n  mtt    m  niilMi 


\Vitiiii|M>K  Itivcr  nt 


!)•> 


II 
1.' 
n 

14 

II 
m 

17 
l« 
lu 
.11 

:\ 

.'4 

:i 


II 
ij 
II 

14 

I'l 

HI 
17 


Vvitnury 


Itia- 
rlukriv 

Mm-  Ii 

ln.JJii 
111,441 
111.4^111 
III.4.III 

111.4:111 

l<)..IJii 
lii.ljii 
lii.ilii 
III.  Jill 
III.  lim 

III,  IKI  I 
III.  IIHI   i 

III,  Mil  I 
III,  IIDI 

iK.liai  ! 

Ill,  l>rll   I 
III,  IKI   I 

liMim  ' 

III    IKI  I 

llllllll  I 

III.  IKI  I 
III    III' 
III 

lii..>ii. 
Ill,  Jill 


<iftii«i 


\pii\ 


HmcM 
Km) 


M  IS 


Dm- 

rl«n» 

Hrr   (I 

U>.\*l 
III.JKI 
|ll.*«l 
III.  IKI 
III.  IKI 


llt.KMI 
III  Kai 
U.MI  M   Ul 

i<.7:ili 

S.JMI       MM 


111.2111 

III.  2111 

111.2111 

III.  2111  ' 

111.  2111  ■ 

III. 2111 

11.4111 
u.  2^lil 
V.IMl 
K.KIII 
>l,7l<U 

■■,4«l 
M,  IKI 
7,7Kl 
7.4KI 
7,K«) 

A.7KI 

il,:iKi 

It. Kill 
.I.MKI  I 

!i.  :m>  I 

^  I.7II  i 

.1.1.71. 

.1.IMU 


a  Ml 

U  HI 

.i:i  IM 

;m  m 
.MM 

ri  711 

t:i  .vi 

t:l  m 

:i^l  M 

III  m 

.'III  fK    : 

:|.I  Hx  i 

W  711  I 

j3  ;ii 

,1.1  74 

■«  74 

M  71 

;I3  711 

3.1'SN 

.13  4» 


I)l>     ' 

I'llA'B^ 

>tM'll 

•  Hill 
II.II.1II 

HIIMI 

ll,ll«l 

1.MU 


,1,Ml 
.1.MII 
t..l.Vl 

.V«7li 
.l.tMii 
lt,ll,VI 
AlkVI 

n.iijii 

.i.mai  t 
.1..I.VI  ; 

.1.N7II  ' 

.1.»7ii 

tt.ll.Vl 

HILVI 
AILVI 
.I.IMI 
,l.4:u  j 

.i.iuiii ! 

3. mil  i 
.i.iwii ; 
J.IIII.1 

.I.NI.I  I 

.i.:t.vi 

,1.  IWI  I 


•mmt 
i-Mltil 

Km 

1.1  HI 

:l.l  M 

11  »4 

M  »>l 

.UK* 

1.1  t* 

Xl  M 

:w  ,m 

MM 

:m  7u 

:m  ah 

:m  M 

MM 

^^  ii\ 

an 

Xt  117 

1.1  7» 

i;l  HI 

;i:i  117 

XI  m 

:U  Ni 

:I4  M 

IS  711 

MM 

:17  14 

37 -411 

17  41 

17  »2 

.17  H.1 

;w  Ki 

liw 

*«•  ri 

A,  4.1.1 
.1.«2li 
1.«2II 
1.1.111 

1.1.VI 

I.IWl 
I.I.Vl 

.1.1.111 

.1.1211 

.i.niit 

1..12U 
1..12II 
1.2711 
1.2711 
1.4:lA 

I.WI 
1,7*1 

1  wm 
ll,ll.'« 
1.7«l 

1.7WI 
N.IJII 

».  7TII 
1 1 .  S.III 
12. Mil 

11.112(1 
IIIIU 

II,  ;:*) 

14. II  III 
I4.IIJII 


(•www 
llr.|hl 

»Wl 

M  m 

M  II 

M  2:1 
:lii  14 

:m  III 


.wail 

.1»  42 
:W  42 
in  41 

M  iki 

:w  II 

:w  211 

.'W  Ml 
HI  III 
TO  42 

ID  M 

.1»  Ml 

:ltt  .VI 

:iu  .Ik 

a«  S.1 

lit  711 
:ili'7U 
4U  12 
.'l«  711 
.111  (HI 

:i«  (IN 
:ili  7» 
TO'ldl 
:itt  M 

:>«  KI 

M  »4 


•y 

J» 

•* 

o>» 

rhmriK 

IlltW 

~II»' 
rb«r|p 

Hn-   11 

t>mt 

Hm   Ii 

I1.II.WI 
11. 1«l 
11.2711 

ii.ini 

I1.0.1U 

m  Ml 
:iu  711 

411  112 
411  im 

in  rrn 

|il,7WI 

iiiiai 
m.Mi 
111.14a 

11.4WI 
11.7111 
11.7111 
11  II2II 
11.  KM 

411  11 
411  lin 
111  11.1 
:ill  HM 
411  112 

m.ivi 

III.  Ml 
in.  1211 

la. am 

III.2:ai 

I1.4yil 
I1.:ll«l 
|ll.2«l 
17.t':«) 
17. mu 

4<l  IIH 
411  11 
411  14 
411  IIA 
:lll  K4 

ig.:i4a 
I1I..MI 
lU.IOI 

I'l,  :mi 
la, wo 

1^.2411 
|)i,.Vill 
111.2411 
1>I.24II 
I1I.4IIII 

riu  H,1 
:iii  wi 
:iii  im 
411  III 
411  III 

IHTUII 
111,  1211 

111,  2:111 
I«.2:«i 
IU,2.U 

III.S70 
IH.7WI 
IU.4.VI 

in.  am 

III.4MI 

:iii  117 
:ii)  UN 
:ii72 
.TOM 
.TOM 

l»,12U 

lawn 
la.STU 
la. Tin 
la.aao 

lll,4l»l 
lA.IIMI 
II1.71KI 
IK.WU 
III.UIU 
I1I.I2U 

1«  M 
JU  111 
:■»  U4 
.TO  12 
.TO  711 

la,  Tin 
ia.4.vi 
ia.4» 
la  ino 
la.iiu 

July 

.TO  71  I   I 
.IV  M  I 
W  a:i 
.1«  k4  i 
M  Xl 


I 


10  KI  ! 

TO '.VI  I 
.10  31 

.10  Ml  I 

:i»  13  1 


17,0.V1 
l7.a.Vi 
la.liai 
I1.2.V1 
i;.7.Vi 

17  (»»> 
II1.4KI 
15.7.V1 
I4.:IKI 
12.IIKI 


.la  im  I  12  IKI 

:i7a7  I  Ij.nai 

:i7  iw  j  ll.Mi 

:17  4<i  I  12.2111 

:i7'4a  i  ii.hMi 


17  ,Vl 
37-.VI 
37  411 
17-4.1 
37  2(1 

17  17 
.17 -27 
.17  ..11 
17  M 
IS  ■2.1 


1 1. 1171 

I2,l«»l  ' 
I2,I1K1 
I2.(««l 
II. OKI 

ll.ivai 
ll.a.Vl 
12.(I.VI 
13.2.VI 
14.2(ai 


,1H  31  14,311(1 

IIX  1.".  :  !4   lim 

sail  I  14.11*1 

INKl  i  I4..1MI 

MVi  ■■  U.Mai 

3tl'4«  I  l5,Kaj 


AuKUt 

:ia  411 

l.l.iijii 

:ia  411 

l4.h.Vi 

:ia  31 

14.2.111 

:i»  2a 

14,Kai 

:la.:iii 

13.0SU 

1»  37 

I4.2.HI 

:ia  41 

14.2111 

;ia  47 

I4.4M1 

.W  41 

I4.4.III 

:ia  24 

II.VMI 

:la  24 

13.0WI  ' 

,'!«■. 11 

14.2.V1  i 

:i«  :iii 

14.:iiHi  I 

la  .14 

14.2.111 

:is  43 

I4..vai 

1«41 

14.1.111  j 

:ii'27 

14  i.m 

:ia  13 

13.s.'ai 

:ia  14 

13.w«i 

31- 17 

13. 11.111 

la-jii 

I4.li4(> 

:iala 

14  :iKi 

:la  111 

I4.2.KI 

;ia  114 

14. Kai 

:.7.99 

13. OKI 

:ia  112 

M.oni 

:ix.:4 

!4  :;.vi  ; 

:«  (Ki 

13.7:111 

:iaii| 

I3..w*l 

la  113 

14.1:111 

:i7  91 

I3.3.KI 

7,14(1 

ll,1.Vl  , 
fi,ll.Vl  , 


N'ovMiilH-r. 

.14  711 

7.  IKI 

.14  41 

I1.611U 

:m  37 

II,  4W) 

34  .17 

(l,ll(«l 

34  (M 

7,112(1 

.14  K\ 

7,(1(1(1 

.14(!7 

7,lt.Vl 

.14  711 

(1,77(1 

.14  4a 

(i,,l,Kl 

:i4  411 

(1,2KI 

34  ■•lit 

H.lMIl 

34  M 

7,K«I 

:14  (is 

K.9MI 

.14  711 

l),a.Vl  i 

34-711 

6.77(1  j 

34  4a 

n.riKi 

M  Ss 

«,:<Ki 

:i4  HI 

«,7li(l 

:i4-ii7 

n.OKi 

:i4  7(1 

7.24(1 

34  711 

7,2(1(1 

.14  711 

7,I.KI 

:i4  47 

ll,7KI 

:m  37 

a,.1.lii 

34-.1« 

7.1*) 

-14  M 

7,11X1 

:H  W 

. .  ir* 

.14  (17 

7.2*1 

:I4  711 

7.31«) 

:>4  41 

(l.a.10 

l)*»cpmlirr 

14  :i» 

7.(1.10 

34  .10 

7.. Km 

34  M 

7.4.KI 

:i4  (la 

7.  4,VI 

34  7(1 

7  IKI 

:»  m 

«.(17n 

34  43 

n.KNi 

34  41 

(i.n.ni 

34  17 

a.4Ki 

34  HI 

a.  1.10 

14  «7 

a.HV) 

.14  na 

(1.17(1 

14  (11 

(i.a.iu 

.14  411 

11,4(1(1 

34  :i.l 

(l,.l.10 

.14  .1.1 

r.a.vi 

.14  Vl 

d.li.V) 

.14  la 

7.11.111 

.14  la 

7.11(1 

34  .17 

7.220 

.14 -.1.1 

n.7fin 

.14  :14 

(1.7(1(1 

:i4-.ii 

(I.  OKI 

-M  .11 

7. Kill 

:u  311 

(I..V1U 

34.:m 

n.nm 

',i  ,=  = 

:  '^ni 

34    HI 

A. (Mil 

.14    11 

A.7KI 

.14  .11 

7.3(ai 

:h.iiii 

7.:*i() 

Note  -( inuRt'  heights  uri'  r»-f»  rrt'«l  f<t  nauitt*  ut  Kifwutin  Kivt-r  Itruiiti* 


TiFPARTifFST  OF  THF  l\TEltlOR 


6  GEORGi:  V,  A.  1916 


Daily  (Iauoe  Hkioht  and  DtscHARtJE  of  West  Branch,   Winnipog  Rivor  at 
North  Tunnel  Island  for  1914. 


( nniinBKP  area 

26,400  aquarv  mil 

«i). 

D*T 

Jmniary. 

Kobnjarj-, 

March. 

.April. 

.Ma.v 

June. 

(iuwe 

l)i^ 

Ciauge 

l)i>- 

Cauce 

l)i»- 

(iauKe 

Dia- 

(iauK(? 

Dia- 

Din- 

lltMchI 

diantr 

Hrixht 

i^harge 

Heiilht 

chante 

il-icht 

charite 

llfliiht 

i^hante 

HviKllt 

rhargc 

Kwt. 

Sec -ft 

Fwt. 

.Sv-ft 

Kwt. 

.S(^  -ft. 

Feet. 

Secft. 

Kwt, 

Sw-ft 

Kwt 

S.'c -ft. 

1  . 

.14  02 

7.2(«) 

:i4.3i 

6.870 

35  ■6« 

9,680 

35-79 

9.300 

,39.96 

9,790 

:i)i-,55 

15.725 

:I4M 

1. 371) 

:14.2.5 

6,S60 

35  65 

9.400 

39 -X4 

9.:ioo 

,18-00 

9, 7(H1 

:w.72 

16  025 

.14  «7 

7.370 

34  43 

7, 1.50 

35.79 

9.4110 

.35. 1« 

9,32(1 

35  ■S6 

9, 670 

.39-05 

16,225 

J 

:14.4N 

r.(I.Vl 

M  .51 

7.170 

35. Ml 

9,3»0 

.15. 9(1 

9,320 

35-N6 

9,  aid 

.19.07 

16,, 175 

14  39 

ti.74<l 

34  56 

7. 1.50 

.^5  »2 

9,410 

35  73 

9,(KI0 

36  (14 

9,600 

39-10 

16.450 

«  . 

7. 

:m  4.^ 

».!>») 

34. 41 

6.8.VI 

.■■5.M 

9,440 

35.70 

N,  4,5(1 

,36- 19 

9.6,50 

.19(16 

16,425 

14  47 

8.9.51) 

34  3H 

6.7.W 

.15 -SX 

11.4K0 

.35.79 

9,2(KI 

36-32 

9,9(10 

.IK  89 

.14  iSI 

7.0*1 

34  :io 

6,640 

.15  74 

9.17(1 

35  ■N2 

9,200 

3«.40 

1(1,  21HI 

:ki.99 

16  ,500 

MM 

7.2<l<> 

34 -a;) 

6.460 

:i5  72 

s.94n 

35.77 

9,200 

36. 3H 

9,(i9(l 

39.3.1 

16  925 

7.370 

.34.911 

6.650 

35  90 

9.400 

3,5  94 

(1.6,50 

36. 23 

9,30(1 

39-48 

17.400 

11 
12 
13 

14  47 

fl.9.W) 

uxs 

6,6.50 

.35  96 

9,420 

.39 .84 

S,8(Kl 

38. 22 

9.1,50 

19-48 

17.425 

:14  ■  4(1 

A.K40 

34. ,511 

6.6,V) 

.16(11 

9,, 52(1 

.39  ,53 

tt.,560 

36-40 

10,144 

39-.VI 

17.425 

34  .W 

7,ll.VI 

34  .59 

6.77(1 

36. 03 

9,6»0 

39, VI 

K.IOO 

.38.47 

l(),.Kl(> 

39 -.54 

17  .500 

li  . 

14  «3 

7.2(10 

34. 60 

6,»,VI 

38-03 

9,570 

.35  64 

H,360 

.16-50 

10.27(1 

39 -.19 

17  275 

(4. A3 

7.370 

:i4.43 

0,750 

;15  N2 

9.000 

35.77 

S.620 

38  52 

l(i.ii7U 

39-3,5 

17,125 

1« 

17  . 

18  . 
1».. 
10.. 

.14  64 

7.370 

:14'34 

6,5,50 

.19. 76 

S,»(0 

.35-73 

(1,420 

.38. 45 

1(1. 289 

39  ,50 

17.100 

14  5x 

7.260 

34  4tt 

8,7,50 

35  92 

9,1:10 

MM 

(1,400 

36-21 

10, 125 

39-52 

18,(MNI 

6.740 

:14  .53 

8,780 

35  !l» 

9,, 1,5(1 

35. 81 

(1,8,15 

38- 31 

10,643 

39.. 55 

17,200 

6., MO 

.14.  S» 

7,070 

35 -OX 

9,47(1 

.35, 55 

(l,(i70 

36. 47 

11,0,50 

39  88 

17.830 

14  42 

H.K40 

34.SU 

7.I7() 

36  (10 

9,470 

,39  81 

9,2»0 

3857 

11,500 

3983 

17,9(10 

21  . 

:t4.4S 

7.0,50 

34. 6<) 

7,4,50 

36  (H) 

9., 560 

35- S3 

9,600 

36-79 

12,110 

39-73 

23:; 

:m.41 

6.,5«<1 

M  m 

7,470 

35-79 

9,  ISO 

:15.91 

9,760 

37-25 

12.. 5X0 

39  59 

18, 100 

6.460 

34  Kl 

7,6((0 

35-72 

h,9.50 

35-s:l 

9,IN() 

37-,33 

12,700 

.14  34 

n.460 

3,5  31 

»,780 

:15-K6 

9.2(») 

35-74 

9.2J() 

.37-20 

12.600 

39-90 

34  It) 

6.150 

39  44 

0,110 

39  92 

9.240 

35- 72 

9,2(NI 

37-3(1 

12.9(10 

40-112 

19-230 

2(1 

34.21 

6,180 

,35 -Sd 

9,440 

:l,5-95 

9.. 3,50 

35  64 

9,170 

37-53 

13,44(1 

40. 15 

19.323 

3; 

•K) 

34-4.5 

6,««0 

:15.73 

9, 770 

:15  95 

'.).  400 

.15. 65 

s,24() 

37.(17 

14.40I 

4013 

19,300 

.H-.Vl 

6,»"0 

3,5  »5 

9,990 

35-92 

9,40(1 

■.v,m 

9.51(1 

3«.25 

15,493 

40-02 

I9,U,50 

.14  ..W 

6,((7« 

35-7!l 

9. 1(K) 

39.S7 

9.(145 

3K.4N 

18.000 

39-98 

19,0.50 

34. 54 

7.(1,50 

35. 67 

N.94() 

35-95 

9,7*1 

M-66 

18.I6H 

40-U5 

19. 1,50 

.14  .W 

35.77 

9.  KHI 

:1X.6(1 

18,210 

Jul.v 


II 

I 
i 


!3 
14 
15 

16 

17 
18 
19 
20 


29 
.10 
31 


40(11 
.■;9-85 
39  90 
39-90 

39  87 

.39-86 
39-93 

40  (17 
40  14 
4(1-12 

40  II 

40-00 

39  98 
40-14 

40  19 

40  23 
40-28 
4(1  3(1 
4('  13 
411  „7 

40   19  ■ 
4(1  22  ' 
4"  21  : 
411-24 
40- 11 


18.700 
I8.7.VI 
18.800 
18.800 
18.800 

18,800 
18,900 
19.100 
19.2,50 
19,250 

19,200 
19,  l.V) 
19. 15(1 
19.200 
19.400  I 

I9,,5,V1 
19.600 
19,4,50 
19.. 520 
19.100 

19.0,V1 
19.I1KI 
19.101 
19.  OKI 
19.0.50 


-XuKU^t. 


•September. 


39. 92  !  19. (NO 

V)  m  i  19.2110 

40  10  {  19.400 

411   12  I  19.  .500 

4(1   12  I  19. 450 


39  99 

18,6,VI 

37-69 

.19-78 

18, ,500 

37-85 

39  80 

18,,5,VI 

37  49 

39  95 

18,625 

37-41 

40  (10 

18,640 

37  37 

39  91 

18.,V50 

.37 -.32 

39-88 

18,52,5 

37-31 

.19-88 

1S,41K) 

37  32 

39-70 

18.2.50 

37 -.15 

39  6(1 

18,150 

.17  41 

39  69 

18,100 

37  35 

39  71 

18.075 

37  36 

39-71 

18.(MN1 

37-29 

39-88 

17.875 

37  24 

39-87 

17.825 

37  37 

.39  .53 

17.7.50 

37-42 

39  43 

17.800 

37  12 

39  55 

18.825 

37  42 

.19-60 

17.925 

37  49 

39-62 

18,025 

37  45 

.19-66 

18.(175 

37  38 

39  (17 

I8.1(KI 

37-43 

39-44 

17.775 

37-47 

39  34 

17.625 

37  45 

39  43 

17,575 

37  48 

.39-12 

I5,,V10 

-37-48 

18  64 

!1.3.5(! 

38  24 

13,7.50 

37  111 

38  (19 

13,  100 

37  28 

37-89 

13.2(1(1 

37  31 

37  77 

13.0.50 

12.8,50 
12.8.50 
12.830 
12.875 
12,750 

12,700 
12,679 
12,675 
12,7.50 
12,80(1 

12,775 
12,775 
1 2,, 525 
12,. 5,5(1 
12,750 

I2.7,VI  ! 

12.725 

12.7(10 

I2.7(«1 

12,575 

12.425 

12.375 
12.375 
12.375 
12,350 


I2,:Ki(1 
12.425 
12.475 


37  ,39 
37-38 
38-38 
37-23 
37  11 


I2,4,VI 
12,4,50 

12,400 
12,(1,V1 
12,000 


,17-21 

12.100 

37-23 

12. 1.50 

37  23 

12.200 

27-26 

12.2.VI 

37-33 

12,250 

37  34 

12,1,50 

37  16 

12,175 

37-18 

12, 175 

37-22 

11,1150 

38-63 

9,83(J 

.16  40 

9,40(1 

36  24 

9,0.VI 

36  (12 

8,8(1(1 

35-89 

8.9(NI 

36  03 

9.1,50 

36119 

9.225 

36  (18 

9. 175 

.36  (II 

9.025 

35  92 

8.925 

.15  73 

8,900 

35  32 

9,025 

35-72 
-15-76 
35-86 
35-86 


9, 10(1 
9.IIKI 
9,(1.50 
8.975  I 


.Novi'itiIkt. 

Own 

.1,5-57 

S.8.50 

35  70 

35-49 

8,7.50 

35  -  75 

.33 -.57 

8,8(1(1 

.35-77 

35  .Vi 

8. 8.5(1 

.33-77 

33. 51 

8,800 

35-79 

33.52 

8,8IKI 

.15-73 

35. 31 

8,775 

35 -.56 

.35-42 

S,6.V1 

35  m 

35  46 

8.725 

35  62 

35  6.1 

8,873 

35  61 

.35  6.5 

8,975 

.35.61 

35  67 

8,975 

35  68 

35  71 

i.975 

35. 53 

.15.73 

8,9,50 

,35  51 

35  59 

8,5,50 

33  63 

35 -.53 

8,40(1 

.15  64 

.15-68 

8,425 

.15  65 

35-7(1 

8,773 

35  (Kl 

35-67 

9,025 

35  61 

33  69 

9,(123 

.35-49 

35  69 

9,  (KKl 

35  47 

35 -.58 

8,8.50 

35  60 

.13  49 

9,4,50 

35  60 

35  82 

9,  ,5,50 

33  61 

33  88 

9,600 

33 -.55 

35  70 

9,6,50 

.33  51 

1*.-71 

".'¥•> 

3,5  12 

33  711 

9,40(1 

.35  45 

.13. 5(1 

9,:illO 

.15  .56 

33  51 

9.111(1 

33  63 
33-6.5 

9.(1.VI 
9,125 
9,2(K1 
9,20(1 
9.  liNI 

8,025 
8,203 
8,411(1 
8.423 
8,425 

8,400 
8,423 
7,9(») 
8,,W10 
8,925 

8,875 
8,, 8.50 
8,773 
8,7,50 
8,100 

8,. IV) 
8,923 
8,900 

8,873 
8,80(1 

8,675 

n,l,50 
8.300 
8,825 
8,8,50 
8,900 


,NoTl  — (;u,iKi'  hfiitlMM  !iri,  rt'IiTrfil  (.1  liiiuKt-  m  K.-i-uiinn  KtuT  lln-ine 


itAyiTOBA  HYDROORAPBIC  SCRVET  87 

SESSIONAL  PAPER  No.  25f 

Monthly  Discharge  of  West  Branch,  Winnipeg  River  at  North  Tunnel  Island 

for  the  year  1912. 

(Dninace  are*  26,400  square  miles). 


Month. 

DUMHARfiB  IN   Sbcon 

d-Fbkt. 

HcN-Orr. 

1 

Total  in 

Maiiniuiii. 

.MiQimuin.         Mean. 

acre-feet. 

January 

4.:'W] 

4.1«) 

4.230 

2ei.:iO() 

Kfbniary 

4.72(1 

4,1611 

4,410 

2,«,7flO 

March 

4.7211 

4.. 1)71) 

4,(150 

2S5.900 

.\pril 

s.mt 

4.7211 

i.VJIt 

29:1,400 

May  . 

fi.mt 

4.S70 

,1.290 

:i25,,'ioo 

Juno 

a.  iwi 

:!.92(l 

4.  Ml 

2.59,400 

Julv 

4.I14II 

:i..i4ll 

:l,  1*7(1 

2:tH,000 

.XURU^t 

4.m.'i 

ii.ywi 

4,;)5II 

2«7.S(I0 

St'pfi'IlllHT    , 

i.  \'.»\ 

4.1HU 

4,(iW) 

279. 100 

( htoIxT 

l()..>|ll 

.i.lW) 

11.710 

V.5.WI0 

NovciiiImt 

lll.7«(l 

7.li»ll 

9.S70 

.>,7.300 

I)(.<vtiitK'r 

III. .^4(1 

(I.HSO 

10,350 

636,400 

The  .\<iir 

10,7(il) 

3,54(1 

5,»10 

4,222.900 

Monthly  I)is(H.\K(iK  of  West  Branch,  Winnijieg  River  at  North  Tunnel  Island 

for  the  year  1!»13. 

t  Drainazi-  n.rvn  2fi.KM  scjuari'  inile?*). 


January     .    , 
^■»'^lnIa^v   . , 
Man-h     ,  . 
,\pril 
May 
J  urn- 
July 
Aunuwt 
>fpt('tiil»or 

*  ll-tfllHT 

NfjveiiilH'r 


1             i)lS<llABUX  IN    StCON 

! 

D-KlCBT. 

HiN-Urr. 

Total  in 

.Maximum. 

Minimum. 

Mean. 

acre-feet. 

10.430 

10,11)0 

10,200 

627.200 

10,320 

5,690 

n.mi 

461.000 

l>.  11,50 

5, 190 

5,(100 

3.56.600 

14.k:|0 

5,190 

7.62(1 

433,400 

'         IU.4.VI 

15,1I,VI 

17.250 

1,060,700 

19.. 560 

1»,1IHI 

1S.9M0 

1,129.400 

l>(.2.Tll 

11,600 

14.11,50 

((63, 900 

15.020 

13, .330 

14,160 

H7O,70() 

13. (WO 

6., 5.50 

11,!(90 

7I)7,5(KI 

1          7.2,50 

O.li.VI 

6,9,50 

427,:!00 

7.300 

6,2(«l 

6,(170 

4(W,(tOO 

7,450 

6.IKI0 

6,(S30 

420,1100 

19. .560 

5.190 

10.740 

7,7((b.500 

Monthly  I)iscH.\utiE  of  West  liranch,  Winnipeg  River  at  North  Tunnel  Island 

for  the  vear  I!»14. 


IDrainnKf  un-a.  2fi.4i''i '*4(unrt'  ruili- 


J;imjar> 

I  i'hriiur\ 

Marrii 

\pril 

M:i> 

Juni' 

\'IKU-t 

■'4"[iifnil>*'i 


The  jfiir 


l)lFMH\H<iE  IN    SrrnND-FEKT. 


Total 

Miiximum 

Minimum 

Mean. 

in 
acre-fivt . 

7,370 

«.  l.Vi 

6.940 

426.700 

9.1I90 

6,460 

7.. 160 

40)i.*)0 

11.  will 

H.KMl 

1I.3III 

572., TOO 

11.7611 

>.|IPI1 

11.1110 

,536. 100 

lii.2111 

!l.  l.VI 

11.490 

706.  SOO 

111.325 

15,725 

17.570 

1.045,500 

III. lit  111 

l.s,700 

19. 1:10 

1,176,200 

ls.(i.Vl 

13,0SO 

17.:ilH) 

1,IWI,700 

12.S75 

12,275 

12,610 

7.50.400 

12,4.VI 

s.aw, 

Iil,47il 

043,800 

9.6,50 

S,4II0 

H.m) 

,5.14.400 

9.200 

7.900 

8,650 

,5:11,900 

19.6(l» 

6,150 

11.570 

8,396,500 

nEPAKTUEyT  OF  THE  l\TERinR 


6  GEORGE  V,  A.  1916 

COMBINED  DISCHARGE  OF  LAKE  OF  THE  WOODS  OUTLETS. 

Combined  Discharge  of  Winnipeg  River  below  Lake  of  the  Woods  Outlets 

for  1912. 


n«.v. 

Janu«r>'' 

Fcbniarv'. 

Marrh 

Apnl 

V,.. 

Juiw. 

(iauxp 

Diit 

Ciauge  1     Diii- 

<iwi|f* 

1)1.- 

(iaugr 

Di.^ 

(■atme 
Hriiiht 

Iliii- 

Ili-M^r 

Dm- 

H«(ht 

rharKr 

HeiKht 

rhsrge 

Hrmht 

rharm- 
.S«.<-  -It 

Hriihl 
Kwt 

rhanip 
Sec  ,tt 

eharge 

chaiw. 

Fwt 

.-■<<•   fl 

Fwl 

S,HV.fl 

Kwt 

Keel 

,>l«.-ft 

Keel 

.Sec -ft. 

1 

.5.246  ! 

5.5.32 

6.287 

6.020 

6.4,V5 

8.46« 

2 

.5.. 592 

5.4H5 

6.2.52 

6.IN9 

6.611   ! 

5,47lt 

3 

,5.726  ; 

5.69!* 

5,767 

6.296 

6.  ,571 

4,971* 

4 

.5.69S  1 

5.171 

6,(174  1 

6.2!t9 

5,9.56 

5,942 

S 

.5.. 533  1 

5. 574 

6.(166  : 

1 

6.2K7 

6.754 

«,2)l2 

It 

.5.36:'  : 

5.6.56  I 

6.019  j 

6.. 11 15 

6. 422 

6, 1,17 

7 

.5.27.5 

5.722  i 

6.(197  i 

6.106 

6.670   : 

5,56)* 

s         

.5.637 

5.744  1 

6.070  1 

6.120 

6.MI4    I 

5.121 

V 

,5.S.55 

5.74S  I 

6.1(19  i 

6.291 

6.!a3 

4,982 

1(1 

.5.(116 

5.717  1 

5.731 

6.194 

6.S43 

4,781 

II 

.5.S12  '• 

5.219 

5.92(>  1 

6.. 121 

6.S7S 

4,)i3l 

l.> 

.5.7H7 

5.4)11 

6.212  ' 

6.:i:i(i 

6.:))(2 

4,913 

III 

,5.76(. 

5.7.5(> 

6.129  i 

6.:tK2 

6.84(1 

5,507 

14 

.5.3(11 

5.  7((2 

6.  136 

5.722 

7.(I<I6  i 

5.. 5*4 

IS 

.5.431 

5.793 

6,  1.52 

6.0911 

7,045 

5.61)3 

I'i 

.5.6,«  ''                    i.SM) 

6.(>li5  , 

6.2»>6 

6.96*  ' 

5.803 

i: 

.5.. 57(1   ': 

5.97S 

5.619  1 

6..31M1 

6,716  , 

5.518 

"•                   1 

.5.691 

5.45h 

5,9!>5  1 

6.315 

6,747  : 

5.710 

iw 

.5.647  ! 

5.S.K1 

6,lliO  [ 

6.:):t*  ; 

5,91*0 

5.*42 

2" 

5..V)1 

«.I'S3 

6.1S4 

6.. 373 

6,2!«l 

5,!<53 

21 

,5.I.V) 

6.121   ! 

6.137 

5.,>i5l 

6,, 54* 

5,826 

T2                         . 

5.422  ' 

5.945  1 

R.(»* 

6.(1)19 

6,. 56*  1 

5,58,5 

an 

5.612 

6.23.S 

S.iilvl 

6.43* 

6.615  j 

4,9-5 

24 

5.6I^ 

6.1(12 

5.646 

6.496 

6., 527  i 

5,015 

■i!>     

5. 551   . 

5.. 596 

6.(1*11  1 

6.495 

6.3711 

1 

5,274 

2li 

.5.703  ' 

5.9.54  j 

6.161   ! 

6., 5.57 

5.H06  ' 

5,296 

27 

5.6M  1     

(1.27.5  ■ 

5.HI9  1 

6.849 

5.7*3 

5.308 

2^ 

5.266  ! 

6.321   ' 

6,131   I 

8.(106 

6.345 

5,23)* 

20 

5.272  ! 

6.261 

6, 1411 

8,314 

6.0.1,5 

5,197 

*i 

5.522 

5,M7 

6.6(17  ■ 

6,, -1,10  ! 

4.874 

31 

5.531  i 

5,464 

6.174  ' 

Jul.v 

AuyuKt. 

.VptenilMT 

OctolHT, 

November. 

Dflcomber. 

1                            ■                i     4.475  ' 

5.262  ' 

4,7,56  !                1     5,K25 

11,675 

11,0.14 

2                           !                i     4.43fi 

5.2(l»  i 

5,299 

5.9(H  , 

11,7N2 

lO.HHI 

.1                                           1    4.9.W 

5.2S7 

5,l»04 

5.9(11 

10,657 

11., 197 

4   .                        1                1     4.N!i:t  ■ 

4,726  ■■ 

5,723 

6.M99 

11,1.54  ! 

11,37* 

S       .                                         4.iW. 

5.114 

i.MH  ; 

!(,  102 

11.669  ' 

ll.:<*5 

li                                                5,(l2.i 

5.4(11 

5.2(17 

7.461 

11.674  ■ 

11.411 

;                             4. Ml 

5.4.54 

5.2>%3  1 

8.647 

11.5,5(1  i 

11,418 

(i                                           1     4.(16.') 

5  (121  ' 

4.9.5.5  ' 

9.24(1  ; 

9.!»96 

11,22* 

'.)                                           1     4..VM 

5.51!.  i 

5,136  ! 

9.239  !     , 

9.761   i 

1 1 , 375 

111                                           1     .5.(161 

5., 521 

5,2(i:)  1 

9.574 

*.,M2  1 

11.752 

11                            i                1     .5.(1(12 

5. (Ilk 

5,470  1   , 

9.746  ' 

l«,64*  '■ 

II, K4* 

IJ                                                .5.1(16 

:>.:v»' 

5.466 

9.  77.; 

9.467 

ll,M,56 

11                                            1     .5.(117 

5.. 523 

5., -.,5(1 

s.M:i 

10.670 

ll,K31 

U                                           1     4..5N1 

5.6(12 

5,577  . 

9.444 

11.122 

1 1 , 796 

15                                           i     4. .562 

5.664  i 

5,,i:tll 

9. KM 

11.20* 

11,429 

Hi                                                    .5.111 

5.66.5  : 

,5,45, 

10.197 

11,117! 

II.64S 

17                                                4.iMi!i 

5.673 

5,4S1 

10,744  1 

10.4.52 

1 1 ,  Him 

1>                                                .5.122 

5. 1(16  1 

5.2,iv5 

ll,0!>6  1 

10.7*7  1 

11,*42 

1"                                     ;    4.!)m 

5.1.3*  ; 

5.205 

ii,.'t(*  ; 

11.233 

11*46 

211                                           ,     4.,'>7.5 

5,. 591.1 

5,2K9                   ;   111.321   j 

ll.(^3 

I 

ll.*51 

21                                                4.42.5 

5,747  ' 

5.3.51 

10.6I«  ^ 

11.2,5* : 

ll.,S6l 

22                                                1.BI5 

5.7,52 

5.169 

10.776 

11,39*  '                1     11,2,12 

2:l                                           .     4.i«l7 

5.M5 

5.. 361   ' 

11.747  : 

11,61'.  1                :     ll.L',5(l 

24                                                .5.111   , 

5,Ni.l<i 

5.. 525 

11.62* 

IO,*22  !                     11.. 543 

2.5                           i                1     5.097 

5.2:«i 

5.66(1  ' 

11.605 

11.175                   !     11.193 

y.                        ■               \    S.n72' 

5.314 

5.7.53  '■ 

11.294 

11.62(1                   I     11. .5,5* 

27                                           !     5.197  ■ 

5.271,  . 

5.ft!l5 

l:!  41,' 

51   *!;:  :                  !     J!   r^r 

2"                                           !     4.B72                   '     .5., 5.54 

5.K2S  ;                 1   111.771                         12,0111   i                 1     ir709 

2<(                                           !     4.97(1 

5.!.15 

5,447  ;                1  ll.2|k 

11.960  !                       11.118* 

3(1                                                .5.(179 

.5  677 

5,660  i                1   11,496 

11.795  I                      11.4,37 

31                                            '     4.9»(i                   i     .5.131                   1                                :  11.661.                   1)1     11  .594 

MANITOBA  BTDROQRAPBW  SURVEY 


SESSIONAL  PAPER  No.  25f 

Combined  Discharoe  of  Winnipeg  River  below  Lake  of  the  Woods   Outlets 

for  1913. 


Dratnace  area.  26,400  square  miles 

1 

D.y. 

JanuAr.v. 

February. 

March. 

April. 

•May. 

June. 

Gauxe 
Hi-ucbt 

chsrxe. 

Ctauce 
Height 

I)is- 
charso 

Cjauce 
Height 

Dis- 
charge 

(jauge 
Height 

I)i«- 
charge 

Ciauge 
Height 

Dis- 
charge 

OiUge 
Height 

Dis- 
charge, 

Keet 

.Sw-(t 

Ke«t 

.Sec  It 

Feet 

S«c-U 

Feet 

Sec -ft. 

Feet, 

.Sec,-ft, 

Feet 

Sec-It. 

1 

3 
4 
5 

11., 553 
11. .5M 
11.7.i9 
11.X19 

ll.:i44 

11.708 
11.547 
11,475 
11,482 
11,403 

6,981 

6,978 
7,208 
7.41" 

7,:tiK; 

6.686 
6.616 
6.204 
6.0.19 
6.1144 

16.. 125 
16.422 
16.646 

15.798 
16.000 

19.605 
19,719 
20,474 
20.531 
20,701 

»      , 
9  , 
10 

11.. 5.15 

11.  M7 
11.716 

11.H«I2 
11. .584 

11,. 194 
11.1.58 
11.244 

111.751 
10.742 

7.279 
7.2.16 
7.147 
6.632 
6.388 

5.847 
6.119 
6.410 
«.7:t8 
6,4.50 

16.710  ! 
16.968  1 
16.944  1 

17,070  : 

17,1811  1 

20,872 
20,709 
19,9:17 
19,863 
20,, 579 

11 

12  , 
lit     . 
14 
15 

11.605 
11.166 
ll.:W6 
11. .586 
11.461 

10.719 
10.621 
10.446 
10.298 
10. 1.52 

7. 178 
7.269 
7.*l« 
7.347  ; 
7.353  ! 

6.200 

6.IH4  ; 

5.898   i 
5.915  ■ 
6.075 

16.277 
16.. 176  i 
17.. 599  • 
18.347  ; 
19.2,38  1 

20,703 
20,444 
£0,349 
20,118 
19.647 

16 
17 
1» 
19 

20       ... 

. 

11. .56.5 
11.617 
11,6.17 
11.172 
11.473 

9.361 

9.258 
9.(^5 
8.747 
8.340 

6.625 
6.484  I 
7.182  ' 
7.176 
7.341 

6.4,56 
6.866 
7.106 
7.205 
6.432 

19.  .579  1 
19.607  ■ 
19.0511 
18.978 
19.2.52 

19.570 

20.273 
20,582 
20,582 
20,561 

21             ,., 

2.1 

24     . 
25 

11.6.59 
11.707 
1 1 . 7.13 
11.69.1 
11.640 

8.041 
7.664 
6.948 
6.841' 
.138 

7..1.V1 
7.404 
6.. 575 
6.486 
7.072 

6.654 
M.2.17  1 
10.938  < 
12.702  1 
14.132  1 

19,720 
211, 128 
211,806 
19,  .503  , 
19,223  ! 

20.451 
19,68.5 
19,674 
19.927 
20, 136 

26 

2S 

29 

30 
:tl 

11.225 
11.3.58 
II. .588 
11.489 

I1.,V18 

11.. 583 

7.2.V) 
7.CI81 
6.895 

6.9.55 
7.(1112 
6.915 
6.905 
8,090 
6.101 

14.827 
14. 1-' 
14, 

15., 

16.1'., 

19.232 
19,469 

rj,»8o 

20.223 
20.383 
20  443 

20,042 
19,8,50 
19,768 

18,882 
18,»37 

[Drainace  ar«*M,  26,4(Mt  gtiuiirp  milet<  | 


'i 

11 

1 

1,1 

rf 

14 

1,1 

% 

Hi 

M 

l,^ 

as 

HI 

if 

■--?> 

■« 

-.? 

.'II 
111 
•II 


Jul 

y. 

.^ugu»t           j      .Septe 

nber.      |        October. 

Ncvemlicr, 

December. 

I  18,674 

l5.,S-5  1 

14.. 555  ' 

8.407  1 

8,447 

1       8,287 

i    18.786 

15.734  ! 

14.. ISO 

8.562  ! 

7,317 

1       8,682 

1                1   19.476  ! 

14.921  ' 

14.110 

8.. 5.52  ■ 

7,612 

8,857 

1                1   19.604  ' 

14.867 

14.206  I 

8.437  : 

8,217 

8.842 

j                i   18.. 570 

14.664 

14.244  1 

6.977 

8,3.12 

j       8.477 

1  17,^^ 

14,923 

13,986 

7.997  ■■ 

8,392 

,      8.087 

1  17,142 

14.981 

13.842 

8.217 

8,422 

6.827 

1    16.964 

15.170 

13.643 

8.442 

8,147 

1       7.327 

j    15.. 596 

15,  l.io 

13.848 

8. 147 

7  087 

.    1       7.792 

1    13.871 

14,665 

13,874 

8.. 54.' 

7,337 

1       7.962 

1                     13, ,141 

14,704 

13, 9«. 

8,342 

8,117 

j      8.(157 

13,1,^.^ 

14,9,55 

13,1128 

7,. 592  ; 

8,337 

8.277 

12,6.52 

14,997  , 

13,9.i9 

N.II27 

8,:t02 

i      8.122 

13,224  i 

14,9.52  ! 

13.725  1 

I..3.52 

8,202 

7.112 

13.096 

15.212  ' 

13.699  ' 

8,122 

8,142 

1       7. 187 

13. 194 

15.  LW 

13,1.108 

8.352 

6  1.617 

;       7.6,57 

13.224 

i4,8vi  : 

13,934 

8,342 

7.692 

!       8.082 

13.246 

14, .5.511 

14,1121 

8.4117 

8.112 

1      8.407 

12.931 

14.668 

14.264  i 

8.287 

8.127 

12.237 

14,648 

13.811  ' 

7.212 

8.612 

8.2.17 

12.267 

14.711 

12.. 117  ' 

^.337 

8.257 

7.6.12 

12,519 

15,1109 

13.4*11  i 

8.147 

8.482 

7.692 

12,71,5 

14,951 

11.4:10 

^,277 

7.422 

8.232 

14.119 

14,6^1 

111.609 

",347 

7  777 

8.482 

15.1161   , 

11..593 

10.576 

8,427 

8.412 

7.572 

. 

15,201  , 

14.6.55 

111.. 551 

7,, 547 

8.. 582 

1      7.952 

H,T,Ti 

15.r,=- 

IlM'TI 

,,,:.-                        -',62; 

■       8.457 

i 

14,96(1 

14,426 

7,260 

8,417 

8.627 

1       7.652 

! 

15.487 

14,, 582 

8,421 

8, 552 

8.702 

;       7,992 

t5,7.'o                      14,832  i 

8,, 542  1 

>.   ,5MI 

7,. 592 

;       8,642 

i 

15,831  :                 ;   14. "i; 

'•,4,'<2 

8.797 

90 


DEPARTMEST  OF  THE  ISTEHIOK 


6  GEORGE  V,  A.  1916 

Combined  Discharoe  of  WinnipcR  Hivcr  hrlow  Lake  of  thr  Woods  Outlets 

for  1914. 

jDiainaitP  .Xrpa.  2A,4()I)  »|iuire  miien.) 
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12 
13 
14 
li. 

Ill 
17 

IS. 

19 

ai. 

21. 
■2i 
2.) 
24 


2H. 
I'D. 
Ml. 

:!■ 


n.y. 

Jitauary. 

Kebruary 

Marrh. 

.\pril. 

.May 

JUIU'- 

liaum- 
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(lauKo 
llruiht 

I)i«- 

(;«.«.• 

DilH 
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Meltht 
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clmnte 

Ilfilht 

(-■harite 

lleiitht 
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Heiaht 
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charxe. 

1 

Kwt 
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S.IWI2 

Kn-t 

.S«r..(t 

7.H17 

Keet 

(Vr-(t 

10.SI12 

K«?t 

Sec-ft 
10.1117 

»>et 

Sw-li 
10,4113 

Feet 

Secft 
1II..5D4 

2 

t.7«<2 

7.747 

111.8(17 

10,042 

lll,,1IW 

1A.U44 

3...   . 

!i,7«7 

X.1I2 

1   l(I..VI7 

I0,0V7 

10,323 

17,14* 

4...                   ,1 

7,1«7 

«.  1.17 

1II.4U7 

111,127 

lo,27H 

17.2(12 

J 

7,li«7 

«.!« 

1   111.542 

9,737 

111.273 

17.394 

«...             ,         i 

7.x:l2 

7.SA7 

i   II1..142 

9,242 

'    10.49:1 

17.3,14 

7 

7.7112 

7,M2 

'   111.1122 

IO,o,V 

I    lll.lt2K 

17.l)3« 

«... 

»  277 

:     7.417 

!     'l.mi-i 

10,1132 

1    II.OOK 

17.379 

!•  . 

».ti.S7 

7..V17 

;   111.172 

9.9«7 

111,743 

17. 1*21 

10  . 

».7.« 

:     7.727 

II1.M7 

9.:i52 

1     9.94S 

111,304 

11 

N.IH2 

i     7  7.1.' 

lii.ll»2 

9,372 

10,1170 

. 

IN,3.5« 

12. . 

'>,172 

1    7.7:)7 

111.  7,12 

9,2117 

11    1119 

IK. 371 

1.1  . 

»..il)7 

7,M.> 

HI.H22 

H.S.52 

'   11.2110 

1H,4III 

14..                            '   !.,m7 

7 .  MI7 

111.7(17 

9  IM7 

11.223 

17,9.59 

i.v.                    :  S.IW7 

!     7.712 

1     !I.7II2 

9.512 

11,31)5 

111,011 

m...          ..               1   K.417 

7.547 

!     t),7l2 

;    !i.:i42 

!   11,209 

17,979 

17...                                      ;     0.172 

7.752 

:  lii.2!t2 

(.1.337 

10,7(1(1 

17,782 

in...                                           7..Vi7 

7.717 

'  1(1. 4n2 

I    11  (¥17 

1   11,403 

18,094 

19     ,                      .                '     7.:t27 

S.il02 

.  lii.:ii;2 

,               1     <I..Vi7 

i   11,926 

IK, ,551 

W  .                                       ■■     7,737 

s.2l)7 

;  1II..W7 

..        .      :   111.217 

12,370 

IK. 792 

21...                                      '     7.'.I<I7 

K.4li7 

!  1II..W 

•   l(l.4.')7 

j   ri,(NI5 

I'l,57« 

22...                      1                i     7..U2 

»,472 

(|.»(2 

111.447 

13  4X0 

1     lw.044 
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s.  TX2 

111.(117 

M.1.72 

!   13,(125 

1    w.m7 

24     .                      i                     7.4H7 

i     M.777 

111.277 

j     11.11(17 

'   13,235 

20.166 

24...                                      1     7.1177 

I  lli,IM7 

1(1.222 

:    1I.HI.7 

j   13,. 555 

20.259 

2«..                                             7.U7 

in.:«2 

'  III.  232 

1    9.M2 

>   14., 145 

211.3,52 

27...                                           7.li.-.7 

lii.ii.i7 

111.267 

0.1I27 

1   l.i.ilOO 

20,302 

28...                    1                     7.7S7 

11,172 

■  111.217 

11,222 

1   11).  3111 

19.7.17 

2«..                        i                     7.»«7 

1 

■I.XI2 

l(l,,W7 

'    llt.SWI 

19,7»« 

:tO  .                        '■                '     K.II77 

.      . 

^   :t.mi 

111,  462 

I7,II7« 

19.891 

31    .                        1 

.•<.1I77 

'1.S12 

llt.»75 

. 

July 


ltl,421 
10.4K2 
19.. 541 
19.. 5,12 
19.  nil) 

I9..W4 
19. (171 
20.(1.59 
I9,!l'l4 
2(1.229 

2(1.0111 

19.KK1 
19.  MO 
211. 149 


20 

311 

211 

.171 

.11 

I7« 

19 

1144 

-HI 

ii|.| 

1'.. 

Ml 

19 

|i( 

VM 

19 

vi7 

19 

794 

19 

W14 

:;i 

irn 

Jii 

171 

jii 

2.m; 

.*ii 

2I» 

VUKU.-*! 

.St-ptenilHT 

i   19.419 

1 

;   13.H42 

19  Jill 

13.. 5(12 

19.317 

,   13..5«2 

II., 591 

13.. 577 

19.B25 

1   13.742 

,     19, ,545 

:   11,367 

I9.2H(1 

11.617 

19.  1,19 

11.  W 

IK. 943 

!  11.732 

IK.K97 

i   11,892 

IK.KliO 

11,497 

1K.K3P 

13,667 

IK.  7(1,5 

I1,1K| 

lK,(t:i3 

1   11.732 

lN,.i>i3 

!   11,742 

lK.4,57 

11.9113 

I,s..5ii7 

11.667 

lK.«il2 

Il.n64 

10.9I7 

l;..56.-i 

19.272 

.   13.215 

19.332 

11.129 

19.112 

1  1.192 

IK, 497 

11. 2.13 

1K.V>7 

11.475 

IK.917 

1   11.212 

Hi,. 592 

13.138 

l.-.,.K«i 

li.im.i  : 

11.972 

11.187 

11.127 

11.122 

■   1I.K77 

13.177 

13.777 

(  Vlolli.f 


i 
1  11 

324 

1  11 

325 

13 

313 

12 

6.58 

13.092 

:  13 

397 

1  13 

447 

1  13 

517 

1  13 

.557 

I   13.612 

12 

8.50 

12 

k22 

13 

179 

12 

:is« 

:  11 
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10.671 

10 

333 

9 

487 

9 

866 

111 

121 

111 

2611 

111 

136 

9 

7.52 

1      9 

.581 

9 

521 

9.  .51  Hi 
9.626 
9. 736 
9.795 
9. 739 

9.751 
9.  735 
9.. 161 
9. 176 
9.861 

9. 937 
9.9.VI 
9.935 
9.917 
9..106 

9.313 
9.145 

9.K24 
10.065 
10.065 

9.989 
9.6(11 
1(1.4(12 
1(1.. '..M 
10.7(18 


9.7.17 

:   111.604 

9..^i; 

!  111. mil 

9,795 

'   10.362 

10.126 

!      9, 980 

10.1191 

10,015 

9.852 

10,015 

10,131 

10.210 

10. 179 

lo.oul 

K.739 

9.  ISO 

9,413 

9.444 

9,554 

9.433 

9.441 

8.687 

9,905 

10,  mg 

10,115 

9,944 

9,844 

9.825 

8, 926 

9,, 573 

lil,ll,5« 

10.141 

111.029 

9,689 

9.6m 

K.y;3 

9.428 

10,0.10 

10,081 

10, OKI 
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Monthly  DisciiARCiK  of  WinnipoK  Hivcr  at  Outlots  of  tho  Lako  of  tho  Woods, 

for  the  yoars  1912-14. 


January 

Kebnittry 

Mairh 

April   . 

May. 

June, 

July 

AUKUSt 

Sepit-ni^HT 
i  >rtol»er 
NnvfiiiU'r 

The  yi^ar 


Janunr> 

hVI)ruiirv 

Miirrh 

April 

Max 

June 

July 

AuKUst 

S-pti'tiitK-r 
t  h-toU'r 
N'livi'ntlK'r 
IV-^rn.U-r 


Jiiituiir\ 

Kftiruary 

March 

April 

Muy 

J  lint' 

J.ily   , 

AutruHt 

SfptonilMT  , 

Oclolier 

Novt'iiilK-r 


I>M('H\H(iK   IN   SwciND-rEET. 


Maximum.     Mmimum. 


!I,K.i7 

11  .  7f>H 
7,4Mi 

l«i.t><»4 
t.i.hT.i 
14.00.1 

h,7(»J 
^.^')7 


.I.N.V'S 

5,1,M 

n,:i'j| 

5,171 

ft,  mi 

i,4M 

H.M» 

i.lii 

7.ii4:i 

5,7M 

n.im 

4,1)74 

.1,  id; 

4.4.'6 

J.llW) 

4, 7  JO 

ri.HiH 

4,7,56 

11.747 

b.oa 

12,010 

f.o.%Z 

I1.M11 

10,»I>1 

II.  KM 

ti.O'J) 

."i,>.47 
l.).7'Jh 
ls,.vi7 
l.'..':i7 
14. "17 
7.  Jt>" 
7,.'l.' 
7,0^7 
7,11.' 


^.7!I2 

7,077 

11.172 

7,417 

10.S22 

(I.662 

10. ,5:17 

^.^o2 

17.I17.S 

«,1»4H 

21l.:i.i2 

16.  .504 

20.476 

10.421 

l»,«2,'i 

13.777 

l.l,Uli:l 

I2,!«tl 

13.612 

U,4>-7 

lo.7o.> 

O.:lo6 

111.210 

^.6.^7 

5.555 
5.7U5 
6.0U) 
6.27U 
6,.'iU5 
5.435 
4.H7U 
5.430 
5,425 
ll,72U 
lO.UMI 
11,520 


6.1MU 


11.561) 

H..570 
tl.liyo 

N.Vl'l 

lx.370 
2o.|i"i 


tllllc. 


0-210 
0  220 
0-22» 
0-2.)7 
0246 
0-2IW 
0  IM 
0-206 
0-205 
I]  3(>H 
0-416 
11- 436 


0  263 


n-43!l 
0  3li:! 


Ut  .v-Orr 


in  incht'H 


Driiinuttc 

tlTiti 


0-242 
0  229 
0-263 
0-264 
0.2M 
0-2.10 
0  212 
0-23N 

0  22y 
0-424 
0-4IH 
0  .VJi 


I  324 
1-696 
1-761 


3-.')02 


0-305 
0-37S 
0  :»16 
0  362 
0  >102 
0  s4« 
0-656 


Tc.tHi 

in 
atrt'-ftvt. 


341,6(10 
;i.l1.3IIO 
3B«,5UO 
373, 10(1 
400,UIIU 
323, 4<X) 

333,9110 
3-22.  HOO 
-■,'i7,7IX) 
ihV4,000 
706. 300 


1,057,000 


710.800 
.531,, 500 
429.  WIO 
5O6.WI0 
1.12K.,5(IO 
1,196,000 
923,, 500 


1  he  yrar  . 


14,NNi 

0    .•i.l 

■  1-649 

914,900 

13,ll«l 

0-196 

0,5,5:! 

779.  ,500 

>,l«l 

(1  .110 

0  357 

503,000 

h.090 

'    :i06 

0-341 

4)>1.4«) 

S.O.50 

0  .«I5 

0-352 

495,000 

11,670 

0  449 

6110 

8,603,700 

H.irHi 

(1  :io4 

(1-331 

493. 100 

^,3<■<( 

0-317 

0  330 

464,300 

10,320 

o-;(9i 

0  451 

6:14,, 5'«) 

9.7S0 

0  370 

0  413 

.5x2,000 

12.:to«i 

0-466 

0.537 

7,56, 31 «) 

IS,  4,50 

0-699 

0.7<at 

1,097,900 

19.910 

0  7.54 

o.»69 

1,224.200 

ll«.2tJ0 

0-6K9 

0-794 

1,119,100 

13.52U 

0  512 

0-571 

604,. 500 

11.460 

0-434 

0-500 

7m.  900 

9  9110 

0-375 

0-416 

.569, 1(X) 

9.N.5*» 

0-373 

0-4:10 

605,700 

12.510 

'  0-474 

6  444 

9,075,300 

WINXIPHC  HIVKR  AND  THllUTAItlES. 

]yiniiipeg  liiirr.  —Tin-  WiiiniiM'f?  'ivcr  is  onr  of  tlic  most  iinjiortant  in  the 
province  of  Manitoliii,  fonninR  tlic  source  of  a  ixnviT  supi)ly  for  tlie  city  of 
Winnipeg.  It  joins  hike  of  the  Woods  to  hike  Winnipeg,  flowing  in  a  we,-<terly 
ilirection  from  the  former  to  the  latter.  The  drainage  area  of  this  river  is 
."):5, .")()()  .s(iuare  miles  ahove  the  month.  The  hasin  has  all  the  characteristics  of 
of  the  Laurentian  formation,  being  dotted  with  lakes,  ponds,  and  muskegs.  A 
considerahle  portion  of  the  hasin  is  coniixised  of  lake  areas,  the  size  of  which 
^=1  l;;ii;;i-  hi-lwccii  ;i  fi  w  siiuan'  iiii'is  up  io  i,.")tH)  miles,  iht-  Litirl'  ht-ing  tin-  A'/.i-  of 

the  hike  of  the  Woods.  The  couiitrv  drained  is  rough  and  more  or  less  timliered. 
The  u])per  part  of  the  area  lias  !)•  ■.■n  lumliered  to  a  coiisiderahle  extent,  and  still 
alTords  a  field  for  such  industrv. 
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The  river  itself  is  of  eonsi<leral)le  proportions,  and  is  in  the  nature  of  lake- 
like  expanses  whieh  are  joined  Ity  short  stretches  of  swift  water  or  falls.  (}n 
account  of  these  features,  splendid  opportunity  is  offered  for  the  development  of 
water-power.  At  the  present  time  advantage  has  heen  taken  of  these  possi- 
bilities in  two  cases,  and  developments  are  to  he  found  at  Point  du  Hois,  where 
the  city  of  Winnipeg  has  a  plant,  and  on  the  Pinawa  channel,  where  the  Winnipeg 
Street  Railway  plant  is  in  operation.  A  number  of  other  sites  are  capable  of 
economic  development,  and  it  has  ix-en  estimated  that  a  total  output  of  ajiprox- 
imately  400,(KM)  h.-p.  is  available  from  this  river  within  the  i)n)vince  of  Manitoba. 
In  conse<iuence  of  the  importance  of  this  river,  a  number  of  stations  at 
which  records  of  discharge  lia\e  Ihmmi  obtained  have  been  established.  They 
are  as  follows: — 

1.— The  Dalles  I 

2.— Throat  Rapids. ' 

;{.— Minaki. 

4. — Whitedog  Ra)>ids. 

.-).— Slave  Falls. 

().— Otter  Falls. 

7. — Pinawa  ( 'haiiiiel. 

S.— (irand  du  Bonnet  Falls. 

At  some  of  these  points,  continuous  discharges  ari'  not  available,  the  records 
Ix'iiig  confined  to  a  few  isolated  meterings. 

Trihultirlrs. — The  tributaries  of  the  Winuii)eg  river  are.  with  one  exception, 
of  minor  importance,  having  for  the  most  part  small  drainagr*  areas.  The 
exception  is.  however,  of  the  greatest  importance,  as  nearly  one-half  of  the  t(jtal 
drainage  area  above  the  junction  is  tributary  to  it.  This  river  is  the  English, 
which  enters  the  Winnipeg  from  the  north,  just  within  the  province  of  Ontario. 
The  other  tril)Utaries  of  the  Winnipeg  river  are:  the  Wliiteshell  river,  which 
joins  the  main  river  in  the  lake-like  expanse  known  as  .lessie  lake;  the  White- 
mouth,  which  enters  just  below  the  Seven  Sisters  rajjids;  anil  the  Bird  river, 
which  Hows  into  l>ac  du  Bonnet. 

Of  these  tributaries  the  Whitemouth  is  the  only  one  for  which  daily  records 
of  discharge  are  available. 

WlNMPE(i    RiVKK    .\T    Ml.NAKl. 


//(S<(»r(/.— This  station,  established  by  C.  ().  Allen  on  Se])tember  2;{,  1918, 
was  necessitated  by  the  study  of  the  early  gauging  records  in  the  vicinity  of  the 
Lake  of  the  Woods  outlets. 

Location  of  Section. — The  section  is  locate<l  on  the  down-stream  side  of  the 
(irand  Trunk  Pacific  Railway  bridge,  three-jpiarters  of  i  mile  east  of  the  Minaki 
station  and  one-ipiarter  of  a  mile  downstream  from  the  Hoist  Point  hotel.  The 
initial  point  is  marked  by  three  spikes  driven  in  the  guard  rail  at  the  west  end 
of  the  bridge  on  the  downstream  side. 

RecorJn  oiailiihlc.'-\')iu\y  gauge  records,  for  which  the  station  was  primarily 
established,  are  availal)le  since  Se))tember  24,  \\)\',i.  Intermittent  meterings  in 
connection  with  the  study  of  the  upper  river  have  been  made  at  the  section, 
l>ut,  on  account  of  the  physical  conditions  at  the  station,  ni  -ttt'inpt  has  been 
made  to  construct  a  discharge  I'urve. 

Didinayc  una. — The  drainage  area  above  Minaki  is  27,000  square  miles. 

(iaiKje. — A  vertical  staiT  gauge,  (j  feet  long,  is  fastened  to  a  plank  whicii  is 
spiked  to  the  ice  breaker  at  the  east  end  of  the  bridge,  and  is  30  ft'ct  downstream 
from  the  section.     It  is  rei'erre<l  to  three  bench-marks  si't  to  W.  P.  S.  datum. 

'  Sw  '  Mi.Hrt'llant'ous  McttTinKs  ' 
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Channel. — It  ih  8traight  for  50  fret  alnive  the  Htation  und  1,0()0  feet  Iwiow. 
The  channel  is  dividpil  by  a  pier  of  the  bridge  which  stands  in  the  river  about 
65  feet  from  the  east  shore.  The  stream  is  moderately  swift,  but  the  bed  of 
the  stream  is  not  liable  to  shift.  It  i.s  confined  to  the  two  channels  under  all 
.stages. 

Discharge  measurements. — They  are  made  from  the  bridge  deck,  the  inter- 
vals being  mark«Hl  on  the  guard  rail. 

Accuracy. — The  channel  forms  a  connecting  link  or  strait  between  two 
lakt'-like  expan.ses;  on  thiti  account  the  discharge  does  not  always  bear  the 
same  relation  to  gauge  heights,  the  ponding  effect  below  being  noticeable.  A 
discharge  curve  for  th<'  station  has  not  been  constructed. 


Dis(  HAKiiK  Mka«i  HK.\iKNT.s  of  \Viunij)eg  Hivcr  at  G.T.U.  Hridge,  Minaki, 

l«»r2   IS. 


Datf 

H\  (IroKiaphcr 

Mpler 
No 

Wi.illi. 

Arm  of 
S*«<'tion 

Mtui 

Velocitv, 

Hrilht 

Diwlutrtt'. 

vm. 

Kift 

S<i   ft. 

Ft,  [XT  (MH* 

Kwt 

Sw  ft. 

Juiw     It 

A   Pirip 

1:1:4 

:14'. 

11.496 

OK) 

4,740 

19i:t 

Nov      27 

CO,  Alli-n 

MM 
IttS 

rir.s 
i:i7.\ 

■M:\ 
■.Wu 

:«; 

11.411 

s.il47 
s.sM\ 

1  4'1 
1:1.* 
10.' 
1    OJ 

.'HOT 

■X2  2ii 
;i2-.'7 

i:i.l.s(i 
l.'.n?7 

'.i.Uli 

WiNMPKti  HivKii — Wmitkuou  r.\Li.s,  Noktu  and  South  ('han.nkls. 


Histonj. — The  meter  section  on  the  .-ioutli  channel  at  Whitcdog  was  estal)- 
lislied  on  Slay  \f>,  l(tl4,  by  S.  (".  O'drady,  and  on  the  north  channel  on  May 
2:i,  l'.M4,  sinc<>  which  ilate  it  has  been  in  operation. 

Location  of  Section. — The  section  on  the  south  channel  is  located  about  l.')0 
feet  above  the  second  falls,  reached  from  tln>  i)ortage  at  the  Hudson's  Hay 
store.  The  initial  point  is  marked  by  a  nail  driven  in  a  blazed  tree  on  the  north 
s-'le  of  the  river,  about  l.iO  feet  above  the  second  falls. 

The  s(>ction  on  the  north  channel  is  ,50  feet  above  the  head  of  the  first  falls. 
The  initial  point  is  a  white  arrow  painted  on  the  solid  rock  on  the  right  bank 
of  the  channel.  The  discharge  measurements  are  referred  to  the  gauge  at 
Minaki. 

liecord.i  (iniilahle.- — The  discharge  measurements  were  taken  since  the 
establishment  of  the  stations  and  are  referred  to  the  gauge  at  Minaki,  which 
has  been  ()])erated  since  September  24,  l!)i:}.  Daily  discharge  records  are  avail- 
able since  that  date.  The  di.scharges  of  these  stations  must  be  combined  to 
give  the  total  discharg*'  of  the  Winnipeg  river  at  that  point. 

Drainage  </mi.— The  drainage  area  above  these  sections  is  27, .")()()  square 
miles. 

(lauije. — The  gauge  on  the  south  channel  is  a  vertical  staff  ga'  ge,  bolted 
to  the  rock  on  the  left  bank,  30  feel  above  the  section;   it  reads  dire    . 

On  the  north  channel  a  vertical  staff  gauge  is  bolted  to  the  rock  on  the  right 
bank,  40  feet  above  the  section;  it  also  r;  ads  direct. 

(  hviiig  to  tiie  ali>eiice  of  a  gauge  reailer  a4  liifM-  .■<eetioii>,  all  llieleriiigs  art- 
referred  to  the  gauge  at  Minaki,  which  has  been  read  dailv  since  September, 

iyi3. 
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Channel. —  The  south  chnnnel  is  npproximutfly  4(K)  feet  wide,  iind  is  com- 
p()H(>(t  of  rock  and  not  suhjoct  to  .shifting,  thi'  control  for  the  section  hcinn  the 
croHt  of  tlip  falls,  150  feet  below.  The  i)iinks  are  hiKh  enough  to  ensure  that 
uniler  flocMl  <'on(iitions  no  overflow  will  occur.  The  channel  is  straight  and 
free  from  eddies  un<ier  nearly  all  conditions. 

The  north  channel  is  niuch  narrower.  It  is  also  composed  of  clay  and 
solid  rock  and  free  from  likelihood  of  shifting,  the  control  heiiig  only  .'>()  feet 
helow.  The  chaimel  is  straight  both  above  and  below  the  section  for  a  suffici»'nt 
distance  to  ensure  freedom  from  ed<lies. 

Discharge  Meaaurcmeiitx. — Sufficient  meterings  have  been  made  to  define 
the  discharge  curve  over  a  range  of  2.5  feet,  forty-one  in  all  being  taken  at  the 
north  channel,  and  twenty-nine  at  the  south  channel.  They  are  made  in  the 
first  case  from  a  boat,  and  in  the  north  channel  by  means  of  a  {■al)lc  carrier. 

Acriirarji. — The  discharge  curve  is  well  defined  between  gauge  heights 
l,()'.i'.\  and  l,l):i(i  W.I'.S.  datum;  above  and  below  those  heights  the  curve  is 
only  fairly  well  defined. 

Diw  iiAiKiK  Mk.\sikkmknts  of  Winnipeg  Hiver  at  Whitedog.  North  Channel, 

l<tl4. 
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6  GEORGE  V,  A.  1916 

Daily  Gauge  Height  and  Discharge  of  Winnipog  River  at  Whitodog, 
Soutli  ''hannol,  for  1914. 
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9,400 

9,,1,V) 

9,:too 

9.300 

9.;t.vi 

9.550 

9.400  ' 
9.4.VI 
9.2V  I 
9..Vi(i  ! 
9.40(1 

9. VKI 
9.41KI  ! 
9.41KI  ! 
9.4IK1 
9..)VI 

9.6.V1 
9..V1(I  I 
9,4V1  ! 


Decemlicr. 


32-92  I  9.400 

,12  1(6  9,550 

,12  14  I  9,4,VI 

12-93  I  9.4,50 

:12-91  9.41KI 


NuTK       Di-M-hiirKi' i-urvt>  is  <ml.\  <li-hm-il  Im-iwc 
( liiutte  liciKlitrt  refer  lo  reailintts  on  ihi 


'n  euuite  hi-m)ii.^  liil:| 
Minaki  tciiuitc 


MAMTOBA  BTDROaRAPHIC  SURVEY  101 

SESSIONAL  PAPER  No.  25f 

Monthly   DiscHAKCit  of  "'inuiix-g  Hivcr  at  South  Channel,  Whit  dog, 
for  the  years  l<.)i:j-14. 

iDniinaBf  area.  1*7, -V^i  itquHrt'  tnileH.) 


UlW  HAKliK  IN  .SsC(»M>-KtKT 

RCN-Orr 

Miinlli 

Total 

MuYwiiuni 

Miniiiium. 

.Mvun. 

in 

af  r»^feet . 

1913 

Septembpr    . 



M2.(«l() 

714.(1(10 

UMim 

7,isil 

ls,(l(IU 

491, ttU 

T.flmi 

7, (MM) 

7.:15U 

4:t7.4(l() 

DecemlMT 

7.1)110 

7.  l.VI 

7.4(IU 

45.5.  (KM) 

The  p<Tii.il 

HMIKI 

7,l«l(l 

S.61I0 

2.(I9».;)()0 

I»I4 

7.'M 

7.iai 

7,4(1(1 

4.5.1. (MM) 

Ki'bnmr\ 

T.IMl 

B..MII 

fJ.H(l() 

377. 7(M) 

March  . 

llMim 

7,1.5(1 

U.  1(1(1 

.W9..VM) 

April  . 

lll.liHI 

!l,2.V( 

U.O.VI 

.■174.  ■-'(Ml 

Mav 

I4.MKI 

1I.S.V1 

ll,:«i(i 

(194.  NM) 

Ji),:tin(    i        t.'t.uio 

Is. (MM) 

l.Km.NMI 

Julv  . 

IM.INKI 

lit  7(1(1 

ai..v«) 

\.2l»i.Ml 

2u.:)(i(i 

l.i.iKMI 

IH.WIO 

1.143.7(1) 

S'pti-mhi'r 

U.IKNI 

U'.7(KI 

i:i.:'(«i 

7s.i..5(M) 

( ictiiUT 

i;i.,'i(i(i 

U.7.VI 

I1.7l(l 

719.4(KI 

NdvchiUt 

a.WKi 

9,;;j(l 

».4.i(l 

.'>(i2.3(M) 

n^HvnilK-r 

.. 

i!).4(«l 

57'-.lKlU 

Th*'  \i'ar 

.'Lnim 

(■...Wi 

K'.-IMI 

l*.K17.4(X) 

NoTK  —  Diwharnr?.  iiiarki-d  lliua    'j  e.sliiiiati. 


Kiiirforil  Hivcr  iit  Kdirtonl.     Meter  .S'l  t inn  ;it  Uriilne.  1912, 
\\  INMl-EU    UlVEK    .\T    SlavK    FaLL.s. 

ni.stonj. — A   luinilitT  of  meterings  of  th»>   W'iiinipeft  rivcT   were  made  l^y 
^:^ril)lls  iiittTesteil   parties   between   Slarch,    IDOti,   and   Octolier,    1911.     Th' 
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Location  of  section. — The  metering  section  is  located  about  250  f<'et  above 
the  crest  of  the  Slave  falls,  which  is  about  4  miles  below  the  city  of  Winnipeg's 
plant  at  Point  du  Bois.  The  initial  point  is  a  chisel  murk  on  the  rock  marked 
by  paint,  on  the  right  bank  near  the  cable  tower. 

Records  available. — By  referring  the  meterings  made  to  the  Point  du  Bois 
gauge,  records  of  daily  discharge  have  been  computed  from  Januarj',  1907,  to 
October,  1911.  Since  that  date  daily  discharges  based  upon  records  of  discharge 
at  Slave  falls,  referred  to  the  Point  du  Bois  gauge  made  by  the  Manitoba 
Hydrographic  Survey,  are  available. 

Drainage  area. — The  drainage  area  above  Otter  fulls  is  50,500  square 
miles,  and  above  Slave  falls  the  area  is  49,700  square  miles. 

Gauge. — A  vertical  staff  gauge  nailed  to  a  4-inch  by  6-inch  timber  braced 
in  a  crevice  of  the  rock  about  75  feet  downstream  from  the  section  on  the  right 
bank.     It  is  referred  to  B.-M.  No.  i89,  W.P.S.  200  feet  above  the  initial  point. 

Channel. — The  channel  is  straij  ht  for  100  feet  above  and  350  feet  below 
the  gauge  at  nearly  all  stages.  The  bed  is  of  solid  rock  witli  a  few  large  boulders 
at  the  left  side  of  the  section.  It  is  permanent  and  all  the  water  at  all  stages 
is  confined  to  the  section. 

Discharge  Measurements. — Meterings  are  made  from  a  cable  car  running 
on  a  cable  stretched  across  the  section.  Meterings  covering  practically  the 
complete  range  in  stage  have  been  taken. 

Accuracy. — The  discharge  curve  is  well  defined  over  the  range  in  gauge 
height,  both  when  plotted  to  the  Slave  Falls  and  Point  du  Bois  gauges.  On 
account  of  the  drop  at  the  falls  below  the  station  there  is  no  possibility  of  back- 
water effect.  Also  the  section  is  an  open-water  one  at  all  seasons,  so  that  the 
open-water  rating  applies  the  year  round.  The  section  is  a  verj'  favourable 
one,  and  the  accuracy  of  the  records  is  high. 

Discharge  Measurements  of  Winnipeg  River  at  Slave  Falls,  1911-14. 


Hstar. 

An«o( 

M*u 

HelHEt. 

D*u 

No 

Width 

Section. 

Velocity, 

Diecharie. 

1911 

F<wt. 

Sq.  ft. 

Ft.pernc. 

Feet 

B*cM. 

Oct.      13 

A.M.  Beak 

289 
1,137 

7,2«» 
7,230 

399 
3  (9 

161  go 
161-90 

M.I15 
3«,3«1 

29 

n»' 

1912 

U*y       8 

A.M.B«al« 

1,197 

260 

6,761 

2  91 

160-93 

19,679 

14 

G.  H.  BumkkiD 

1,197 

264 

7,014 

3  26 

161  20 

32,8« 

7» 

A    M    Beale 

1,197 

273 

7,38« 

3  69 

161-88 

16,886 

JUM        4 

E.  B.  Pattsnua 

1,I9« 

264 

7,942 

3  89 

162  19 

38,017 

6 

Q.  H   Bunihani 

1,187 

277 

7,969 

399 

162-90 

29,882 

10 

E   B   Pattarwo 

1,197 

277 

7,937 

3  93 

162  29 

29,949 

17 

W.  H.  Richanlwa 

1,197 

273 

7,449 

3-80 

162-09 

18, 206 

24 



1,197 

272 

7,396 

3  67 

16190 

».143 

July        6 

"                

1,197 

272 

7,238 

3  96 

161  79 

19,767 

8 

1,197 

271 

7  237 

3-99 

161-78 

19,691 
26,398 

It 

" 

1,197 

271 

7,446 

3'M 

161-76 

1.1 

"                          .... 

1,197 

271 

7,446 

3  98 

161-77 

26,697 

l« 

"                          

1,197 

27J 

7,473 

360 

161  79 

26.903 

"          1  'i 

" 

1.197 

271 

7,473 

394 

161-80 

26,494 

IS 

1,197 

271 

7,446 

3-92 

161  78 

26,210 

19 

1,197 

271 

7,473 

3  99 

191  79 

26,929 

2(1 

" 

1,197 

271 

7,473 

3-99 

191-79 

26,929 

Aim      211 

Alei   I'lrif 

1,197 

372 

7.369 

3  74 

l«l  98 

27,960 

(Jet        33 

1. 197 

293 

7,939 

4  43 

163  28 

39,192 

Nov      21 

1,4112 

291 

7,789 

:i'99 

162  89 

30,761 

Dec.      31 

1,462 

274 

7,430 

3  64 

162  10 

27.099 

1913 

Mar       5 

A.  Pirie 

1.469 

2«8 

8,717 

2  89 

III0A9 

19,110 

May        1 

I.IM 

26« 

6,943 

33<) 

160-89 

22.912 

JttiM      24 

S.  r  Otinuiy. 

2W 

281 

7,890 

4  46 

162  96 

.')4,99!< 

July      18 

A.  HanaiiMttoa. . . 

2M 

277 

7,922 

.    4  03 

162  11 

30.291) 

Oct.        1 

C.  u.  .liicu 

1,1.13 

:m 

7,2Ki 

2'SC 

loi-ns 

21, iU 

Nov       » 

•• 

1,439 

296 

6.539 

2  94 

199  92 

16,6110 

Ntrti.- 


-<tauce  heights  referrvtl  to  tiui-racv  Kiuise  at  Putv*  du  Huu. 
Partial  loe  Cov^ . 


J  J 
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DiBCHAROE  Measurkments  of  Winnipeg  River  at  Slave  Falls,  1911-14 — Con. 


IHt« 


Hydrocnwhcr. 


Ju 
Feb. 
Ai>ril 
May 


lia» 


July 


Aui- 


Srpt. 


1914 

11 

11 

» 

• 

ID 

24 

4 

5 

« 

10 

11 

13 

15 

23 

23 

24 

2« 

■29 

30 

3 

7 

13 

14 

15 

18 

20 

22 


24 
28 

i» 

30 
31 
1 
3 
4 
9 
« 
10 
11 
14 
IS 

la 

17 

18 

19 

22 

23 

24 

2i 

28 

2« 

30 

1 

2 

7 

8 

2« 

28 

2« 

30 

31 

2 

3 

9 

« 

7 

9 

10 

11 

13 

19 

20 

21 

23 

24 

29 

27 

28 

3U 

2 

4 

9 

9 

111 


N.iv 


P«r 


K.  B.  P>tt«ioa 
C.O.AIlM 


O.J 


A.  Piria 


LAmb.. 


No. 


497 

497 

497 

375 

375 

379 

9.19 

9:19 

9.19 

9.19 

93« 

9.19 

939 

939 

939 

9.19 

939 

.939 

.939 

.939 

.939 

.919 

.939 

.939 

,9.19 

.939 

.939 

.939 

,939 

.939 

.9.19 

.939 

.939 

.9.19 

,919 

,939 

,939 

,939 

.939 

.939 

1.939 

1.939 

1,939 

1.939 

1.939 

1.939 

1.939 

1.939 

1.939 

1.939 

1.939 

1,939 

1.93S 

1.939 

1.919 

1.939 

1.939 

1.939 

1.790 

1.7I» 

1.7M 

i.7an 

1.7I» 

i.7«a 

1.7110 
1.700 
1.700 
1.780 
l.7l» 
1.740 
1.780 
I.790 
1.760 
1.700 
1.700 
1.700 
1.700 
1.700 
1.70O 
1.700 
1.70O 
1.70U 
1.700 
1.700 
1,700 
1.700 


Width. 


-FMt 
299 
294 
255 
297 
200 
202 
274 
274 
2fl0 
280 
280 
2X1 
281 
290 
282 
284 
293 
293 
294 
294 
2«t 
295 
295 
299 
299 
294 
294 
294 
294 
293 
293 
293 
292 
292 
292 
292 
291 
281 
281 
272 
271 
271 
271 
209 
209 
209 
269 
269 
209 
269 
269 
269 
269 
269 
209 
269 
269 
209 
269 
264 
263 
263 
262 
202 
261 
261 
261 
261 
201 
200 
200 
299 
299 
299 
298 
299 
299 
299 
2.V1 
298 
299 
2» 
2^9 
299 
298 
299 


Ar(»  o{ 
Saetion 


8q.ft. 
6,119 
6,994 
6,109 
6,517 
0.081 
6.781 
7.481 
7,480 
7,775 
7,775 
7,788 
7,820 
7.820 
•..917 
7,877 
7,890 
7,991 
7.964 
7,994 
8.023 
7,969 
8,0*3 
I"  'W 
8.JA3 
8,0«3 
8,048 
8,048 
8,048 
8.033 
8,004 
8,004 
7,989 
7,9«0 
7.932 
7,932 
7.932 
7.898 
7  iM 
7,834 
7,322 
7,292 
7,292 
7.292 
7,200 
7,234 
7,234 
7,208 
7.234 
7.200 
7.234 
7,234 
7,280 
7,234 
7.234 
7.207 
7.207 
7,207 
7.20' 
7,088 
7,081 
7.031 
7.031 
7.001 
7,001 
0.974 
6,948 
6.948 
6.921 
6.974 
0.893 
6.893 
6.892 
6.865 
6.865 
6,813 
6.889 
6.839 
6.839 
8.813 
6,813 
6.839 
6.839 
6,813 

6.sia 

8,787 
8.787 


Mmn 
Velocity. 


Ft.  per  tec. 
2- 17 
200 
2. 36 
2. 59 
2-81 
2-99 
3. 85 
3-85 
418 
4. 24 
4-27 
4-29 
4.30 
4'38 
4. 12 
i-M 
4.45 
4-49 
4-46 
4.^2 
4  49 
4.53 
4.99 
4'.U 
4. 90 
4-90 
4.95 
4-97 
4-65 
4. 23 
4.44 
4. 92 
4.49 
4. 41 
4. 38 
4.34 
4.32 
4. 3D 
4-27 
3.58 
3-95 
3 -.17 


3-. 
3.4.- 
3.49 
349 
3.93 
3. 51 
'50 
-SO 
3.44 
3-48 
3  44 
3.43 
3.43 
3. 41 
3-32 
3.24 
3. 21 
3-21 
3. 19 
3. 21 
315 
3- 14 
314 
305 
3-20 
303 
302 
SOI 
2-98 
2-98 
2-98 
301 
296 
2. 96 
2-97 
296 
298 
2-98 
2-97 
2-98 
2-89 
2. 89 


(tKuie 
Heicht. 


Feet 

199-4 

159-93 

199-80 

15«.g5 

100  45 

lOfl-OO 

102-12 

162-12 

162-62 

162-72 

162-77 

102-82 

162-95 

163  10 

163-12 

183-12 

183-13 

163-27 

163-32 

183-39 

183-32 

18338 

163. 40 

181.38 

183-39 

183-35 

163-40 

163-32 

183-30 

183-38 

163-28 

183-30 

163-28 

IU-19 

163-14 

183-08 

181  14 

183-06 

163-01 

161-n 

161-67 

161-70 

181  82 

161- 62 

181-69 

161-97 

181. 92 

181-87 

161  »>7 

161  Itt 

161-62 

181-82 

181-68 

181-97 

161-80 

181 -.V) 

181 -.57 

181-99 

161-32 

161-12 

161  -07 

161. 12 

181  -07 

161. 12 

180. 99 

180-93 

180-87 

180-89 

181-05 

160-80 

100. 77 

10095 

100-77 

100.77 

160-72 

100.77 

100. 80 

180-77 

180-73 

100-70 

100-79 

!fl0-77 

lao-eo 

160-75 
180. 6i 
100-67 


Diachmrge. 


Hoc.^t. 
.3.268 
.1.922 
14.984 
10.876 
18, n4 
20,004 
28,829 
28,839 
32,900 
32.938 
33,306 
33.819 
?1,83« 
34  713 
34,310 
34,428 
39,394 
39.459 
35,083 
38,38* 
35,072 
38.5*1 
36,759 
36,890 
38,310 
38,173 
38,006 
38.381 
36,9«i 
33,859 
39,9» 
38,11* 
35,429 
34,957 
34,744 
34,408 
34.11s 
33, 689 
33.41* 
28,381 
39,942 
26,019 
25,M4 
24.aa« 
29,448 
29,10S 
24,938 
25.223 
29,9»7 
25,37* 
29.301 
29.388 
24.911 
29,048 
24.801 
24. 70S 
24.639 
24.574 
23,533 
22.877 
22.570 
22,570 
22,333 
22,473 
21,967 
21,817 
21,817 
21,109 
22.317 
20,888 
20,817 
30,745 
30,498 
30,458 
30.303 
20,664 
20.243 
20,380 
30,23S 
20,16* 
20,380 
20.  I'm 
30.23S 
20,108 
19,614 
19,61* 


N^n.— Oftuce  heifhts  refened  to  tail-race  WMgfi  at  Point  du  Boii*. 


w 
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Daily  ftAVOE  Heujht  and  Disiharoe  of  WinnippR  Rivrr  iit  Slnvc  Fallw  for 

1911. 

Illnuiuwr  *n«,  IV.itm  Ktann  niil<«  I 


« 
10 

II 

i:> 

13 
14 

IJ 
It 

17 
IH  . 
I» 
»  . 

21. 

n 

93 

M  . 
U 

3« 

27 

28  . 

29  . 
.W 
31 


1 
3 
3 
4 
i 

6 

7., 

It 

9.. 

10  . 

11  . 
U  . 
13 
14 

15 


IS 
19 
20 

21 
22 
23 
24 

a. 

» 
27 

» 
29 

30 
.11 


S»  SO 
M  .VI 
SU  M 
J9  7S 
59  72 

59  70 

59  711 

511  71' 

.^9  71 

59  75 

.S9  XI 
MM 

ni  (Ki 

(10  05 

60  10 

«0  IS 
«*l  (10 
.W-7S 
.S9  7« 
59  72 

59  «K 
59-M 
59  M 

59  no 
59HO 

59  40 
.S»  40 
.S9  40 
.SU  45 
59-45 
59*1 


Kt*bruftr>' 

Ma 

n 

I1i>i(ht 

eharcp 

(tAUC« 
llfXht 

Kwt 

Seo.-(t 

hVct 

59  .VI 
59  .54 
59 '.V* 
59  46 
59  55 

13,9(111 
14,1110 
14.300 
13.7110 
14.100 

59  42 
59  :io 
59  :io 
59.10 
S9  35 

.59.85 
5954 

59-42 
.59-4« 
59  50 

U.IKX) 
14,1(10 

13.500 
13, Mm 
13,90(1 

.59  3» 
.59-42 
59  20 
59  15 
59  18 

59-4)1 
.59  4<1 
59  32 
59  23 
.S9  23 

I3.H00 
13,400 
I3,(NKI 
I2..V10 
12,500 

.S9  (Kl 
59  40 
.59  12 
.59  In 
59  14 

.S»  23 
.W  23 
.59  2.5 
.S9  2H 
59  30 

12.500 
I2..V1(1 

rj.KNi 

12.7110 
12,900 

59  14 
.59  14 
,59  12 
59  10 

59-08 

59  30 
59  27 
59-25 
59  22 
59  22 

12,900 
12,7110 
12,800 
12.40(1 
12,40(1 

59-05 
59-10 
59  12 
59- 15 
.59  13 

59  25 
59-:lO 
59-35 

12.800 
12.9(10 
13,1(10 

S9-0O 
58-90 
59  10 
59  117 
59  15 
59-05 

I  clirrge 

Hec-ft 

13,.V10 
12.  Mm 
12.900 
12.9(10 
13,I(IU 

13. .100 
13.500 

l2,:i(io 
12.111(1 
12.2(«1 

11.400 
13,400 
11,90(1 
12.31(1 
12.00(1 

I2.O10 
I2.(l(l() 
11,900 
11,800 
11.7U0 

11,800 
11,800 
1 1 . 900 
12.100 
12.000 

11,400 
10.800 
11,800 
11,7110 
12.1(1(1 
11,800 


April. 


(iaun< 
Hruiht 

Kwt. 

59  00 

58-90 

59  Ul 

59  10 

59-08 

.59  02 

69  ()2 

.59-02 

.59  (12 

.S9  (W 

.59-00 

59  (15 

59  (15 

.59  (15 

.59- 12 

59  15 

.59-15 

.59  17 

59-17 

58-17 

89-25 

59  25 

59  25 

59  25 

59  25 

59-27 

.59  32 

59  31 

59-:io 

59  25 

rharcfli 
.Sn-.-lt 
11.30(1 

10.80(1 

ll.;too 

11,800 
11,700 

11.400 
11.40)1 
11.40(1 
11,400 
ll,3U0 

11.300 
ll.flOd 
11.800 
1 1 . 800 

11.9(1(1 

12. 100 
12,100 
12,200 
12.20(1 
12,200 

12.800 
12.80(1 
12,800 
12.800 
12,800 

12,700 
I3,(i(Kl 
12. (Hid 
12.900 
12,600 


.M 

»,v 

lunr 

U.u... 

l)»- 

lleitCl 

rliarce 

Height 

r 

.Sv.fl 

Ko-I 

Fwt 

,s 

.59  2.-I 

12.8(10 

80  10 

.59  :lll 

12.900 

80-15 

.59  3(1 

12.900 

80-2(1 

59-30 

12.90(1 

8(1  20 

39  .15 

13, 10(1 

80-20 

59-4(1 

13,400 

60  2(1 

.59  45 

13,80(1 

60-2(1 

.5»-40 

13,40(1 

60  20 

.59  45 

13,800 

80-25 

5947 

13.700 

80  25 

.'.9  48 

I3.8(K1 

60 -.10 

.W  .'id 

13.90(1 

80-35 

.59  .VI 

I3.9(«l 

60  35 

.59  (to 

14.400 

6(1 -.15 

59-7(1 

14.900 

60  35 

59  77 

15.. TOO 

80-35 

.59  79 

15.400 

80-:i8 

,59-8.5 

15.70(1 

6(1  36 

.59-87 

15.8(10 

80-40 

59-90 

15,900 

80-40 

.59  90 

15.9(«l 

60-39 

,59  88 

15,80(1 

80-43 

59  90 

15.900 

80-48 

.59  90 

15,900 

80-50 

59  9(1 

IS.  9(10 

60-58 

.59  95 

18,2.1(1 

80-80 

.59-98 

16.400 

80-60 

6(1  (12 

lff,(«HI 

60-6(1 

60 -05 

18,70(1 

80-82 

80-1(1 

17,000 

60-62 

no- 1(1 

17.0(10 

rllKTRf*. 
.>*l-<-  (t. 

17,000 
17.200 
I7.,VIII 
I7,.VI0 
I7..V10 

I7..V10 
I7..VI0 
I7,.VI0 

17.800 

n.Koo 

18,00(1 

i8,:i(i(i 
iK,:i(io 
i8,:ioo 
l8.:i0(i 

18.  .too 

18,.V10 

I8,:i(i(i 

18  80(1 
18,600 

18. .vm 

18.700 
18.900 
19.100 
19.500 

19.600 
19.800 
19.6(10 
19.800 
19.800 


July 


80-62 

60  62 
60-84 
80  rxi 
60-66 

80-88 
60'6« 
80-78 
80-90 
60-90 

80  95 
61-05 
81 -ill 

81  IS 

61  18 

61  25 

m  M 

81  42 
61  48 
81  48 

81  52 

81  .S2 

61  52 

61  .VJ 

61  52 

81  .55 

81  811 

81  62 

61  82 

ft;  .«.> 

61  82 


19.800 
19.800 
I9.9IKI 
31. 110(1 
20.(KH1 

31.00(1 
31.0011 
31.611(1 
2I.WI0 
21,300 

2I..VXI 
22. 100 
22.40(1 
22.711(1 
22.8(10 

23.310 
2.1.7(1(1 
24.31(1 
24.5(M1 
24,50(1 

24.  Hid 
24.80(1 
24..S(I0 
21.. '((10 
24.800 

24.90(1 
25.31(1 
25.3(10 
25.3.10 


.-^UKuat. 


61-82 
81-81 
81-60 
61-6:1 
61  65 

81  88 
61  72 
61-78 
81  84 
61  90 

81-87 
61-85 
81  So 
61-85 
61  85 

81  8.1 
81-81 
61  81 

61-80 
61  7.S 

61-77 
61  75 
61-78 
61  78 
61  75 

61  75 
61  73 

61  70 
61-711 


2,MtO(l 
25.. 10(1 
25.31(1 
25.4(10 
25.500 

25.71X1 
25,900 
28.3K1 
28.60(1 
27.000 

26.!((Ki 
26.71(1 
28.7110 
26.711(1 
26.7(10 

26,. VX) 
26.40(1 
28. 4(«1 
28-4(»l 

28.3X1 

26.3X1 
26.  KKl 
28.  IW 
26.HX1 
28.  l(Xi 

28.  KXI 
28.  (XXi 
25.8(X1 
25.«(Xl 

\T.7t)C 


S*TJtombcr. 


25.:i(»i  '     81  li«  I  2.5!7i«p  ! 


81  68 
81  85 
81-82 
81-65 
61-5.S 

81-64 

81-60 
61-55 
61  48 
81  45 

61-46 
61  40 
81-38 
8140 
81  43 

61  43 
61-45 
81-47 
81-50 
61  53 

81-58 
81  .57 
81 -.57 
61 -.54 
81  51 

61  48 

iil-45 
1.1-48 
81  45 
(SI  i>> 


25.7IX) 
25.. VX) 
25.. KXI 
25,,VXI 
25., WO 

25,,VXI 
25, 3X) 
24, IX  XI 
24.,VXI 
24,400 

24,4(XI 
24.11X1 
24. (XXI 
24.11X1 
24.8(X) 

24.300 

24.4(XI 

"     VXI 

•  .7(XI 

24.800 

25,  (XXI 
25. (XXI 
25. (XXI 
24.91X1 
24.7(X) 

24. .VXI 
24.4(XI 
24.. VXI 
24.4(X1  I 
24.500  I 


October. 


81  47 
61 -.VI 
61-5(1 
61  58 
81  64 

61  75 
81-79 
61  N5 
61  85 
61  8o 

81  90 
61  93 
61-8(1 
81-80 
61  80 

81  80 
61  85 
61-7(1 
61  75 
81  75 

61  78 
61  8(1 
61-75 
81-75 
81  70 

61-7(1 
61-70 
81  7(1 
81-68 
Cl-6o 
61-60 


24.  VXI 
24.71X1 
24.7(X1 
25. (XXI 
25.4(XI 

26.  KXI 
28.  .KXI 
26,7(X1 
26.71X1 
26. 7(XI 

-'7. (XXI 
.■7.I(XI 
26,4(XI 
28,4(XI 
26.4(X1 

26.4(XI 

25,  VXI 
25,81X1 
28.  KXI 
28.  KXI 

26.3X1 
28.41X1 
28.  KXI 
28.  KXI 
25.8IXJ 

25.8(XI 
25.8(XI 
25.8(NI 
25. 71X1 
25.  jixi 
25.3X1 


N 

ovemlier. 

61 

60 

25.3X1 

61 

57 

25. (XXI 

81 

.55 

24-9(X1 

81 

VI 

24.7(X1 

61 

45 

24.4(X1 

16 

42 

24.200 

I>eci»niber. 


81-37 
61-38 
61  -34 
61-33 

81  33 
61  :«l 
61-25 
61-20 
61-15 

61-15 
61  10 
81-10 
81-10 
81  (15 

61  (15 
81  (15 
81-1X1 
61  (XI 
6(1  95 

80-9(1 
80-90 
60-88 
80-85 
80-80 


23, 9(X1 
23.8(XI 
23.71X1 
23,71X1 

23.7(X1 
23.  VXI 
23.3X1 
22.91X1 
22.8(XI 

22.6(«l 
22.4(X1 
22.4<X) 
22.41X1 
22,100 

22.  KXI 
22,11X1 
2I.8(X) 
2I.8(X1 
21,500 

2I.3(XI 
2I..KX) 
21.3X1 
21.IXWI 
2ui7(XI 


N"TF  —  D«il>  ili«iluirge«  arv  taken  from  rating  curve  plcitied  for  ; 
(Mge  at  I'oiiit  du  Bci.-. 


80  75 
8(1  72 
80-68 
80-85 
80-85 

60-62 
60-8(1 
60-80 
6(1 -.^8 
80-58 


80-80 
6(1 -.5.5 
60  55 

80.58 
80-86 
60.55 
80-54 
80-53 

60-52 
8(1 -VI 
8(I-VI 
60  48 
60-iO 

80-48 
8(1  42 
60-40 
6"  35 
80  .10 
80-3(1 


3I.4(XI 
3l.;«XI 
31.  IINl 
I9.IXX1 
19.9(X1 

19..S(X1 
19.600 
I9.8(XI 
19.4(X1 
19.4(XI 

I9.6(X1 
l9.n(Xl 
19.6(X1 
19.400 
19,40(1 

19,4(XI 

31,(xai 
I9,4(XI 
19,. KKl 
I9.3(XI 

19,3X1 
19,  KXI 
19.  KXI 
19.(XX1 
19.  KXI 

18.m»l 
I8.7(X1 
I8.8(XI 
is.axi 
18. (XXI 
18.(XJ0 


■lave  falls.      (iaugi-  heights  are  refernm  to  Uil  race 
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SESSIONAL  PAPER  No.  26f 

Daily  DiscnAunE  and  CJauoe  Hekiht  of  Winnipeg  River  at  Slave  Falls,  for 

1U12. 

II>raia«ce  AriwA,  4K.7(l()  aqukro  niilM  I 


!) 
10 

II 
12 
13 
II 

15 

l« 
17 

I* 


21 
22 
2.1 
24 


IHy. 


Jhhu 

lleickt 

K«rt 

m 

311 

m 

.HP 

m 

.HI 

m 

3,1 

m 

*l 

Wj 

A.1 

ni 

IM) 

ni 

11.1 

ni 

III 

Al 

III 

Al 

III 

fli 

III 

Al 

11.1 

Al 

11.1 

Al 

mi 

All 

U.1 

All 

7(1 

All 

7(1 

All 

711 

m 

A3 

All 

All 

All 

.1.1 

All 

.15 

All 

.M 

m 

Hi 

All 

45 

All 

4S 

All 

4.1 

All 

43 

All 

41 

AU 

4il 

.S«:..(t 

iH.Kin 
iH.miii 
iH.miii 
lH.:iiiii 
in, Aim 

iD.diin 
2l.iiiai 
22.  imi 

22.4<lfl 
22.41111 

22,411(1 
22,41111 
22,  lim 
22,l(lfl 

21, Mm 

2I,,«)(I 

2(1,21111 
2(1,2(1(1 
2(1,2(1(1 
\V,V»I 

IV. mi 
IV,4llli 
111,411(1 
W.ttH) 
IS.  IIIO 

l8.)Kin 
Ik.  will 
iH.wm 
IN.  711(1 
IN. Aim 
IS, Aim 


Foliriuiry. 


f*Mi»( 
Hncfit 

teal 

mm 

AI)'4II 
All  .13 

miw 
Ai)-2n 

AOW 
All.  2)1 
All  21 
All -23 
All '2(1 

All  1.1 

A(ll2 
AO  III 
All  (1.1 
AU  (12 

All  (m 

AII'Ol 
Ad'Ol 

51)  »7 

511  W) 
51)  »5 
59  »4 

Mm 

51)  1)2 
5«  «l 

51)'H|) 

51)  HI) 

51)  HM 


I>M- 

rhArge 


Hoc  -It 
IH.Alm 

ix,A(m 

111.3(1(1 
Itt.dlKi 
17.1X10 

17. mm 
17. Mm 
17. Mid 
17,7(m 
I7,.1IJI) 

17.21*1 
17.1(1(1 
17,(1110 
IA.7lm 
lA.Aim 

1«,5«) 
IA,.VIII 
IA..Vm 

l«.4im 

lA.iKHI 
IA..100 

iA,2im 
lA,  urn 

IA,IOil 

t».im 

IA,(K» 
M.wm 
ll.am 
15.  Mm 


March. 


Hei(ht 

rharga 

Knet 

.Sicft 

511  U 
51)  M 
5«  H3 
58  US 
5»  no 

l5.7(m 

l5,A(lll 
15.  Aim 

11.. vm 
I5.4im 

.M)  77 
.W  75 
50  72 
51)  AN 
51)  A4 

15.. vm 
i5.2im 
ii.iiim 
14. Mm 
I4.7im 

.1D84 

14. Aim 

.11) 'A2 
.W  .19 
i.lg  .M 
'SD  .13 

IM-.VI 
I.1K-47 
■H)  44 
1.11)  41) 
'.ID  3N 

'.»  3.1 
51)  311 
'5«'24 
'59  I » 
59-12 

'59  13 
'59  14 
'.19  1.1 
I.19-  lA 
'.59-17 
'.59  W 


14.. urn 

14.31111 
I4.2im 

I4,i:im 

13. wm 
n.7(m 
n.iuiii 
I3.4im 

13.  SKI 

1 3.  (dm 

I2.9(m 

I2.5:m 

i2.2(m 

1I.«((U 

I2,(i(m 

12,i<i(l 
12,  I'm 
12,|i«l 
12,2(111 
I2,2im 


April, 

M«y. 

Juiw 

0»u«e 

Vu- 

Cauce 

Uui- 

Ciauce 

Uio- 

llmiht 

chaffe 

lleicht 

ch«r»e 

Hetiht 

charge 

ten 

.S«'  .(t 

Feet 

Sce-(t 

Feet. 

Sec  -ft 

'.19I9 

12.  Ml 

i«0.()l 

iA,,vm 

A2-n5 

27.900 

'Mi-m 

I2.3im 

A(l-ll7 

lA.Mm 

A2  15 

2N,.1im 

',19  21 

i2.4im 

All.  Ill 

17.(101 

A2  15 

2>(.5im 

,19. 23 

I2..vm 

Al)  45 

IN. Mm 

'A2-27 

29.3im 

59  23 

Vi.vm 

AO  SI) 

19,  Km 

IA2  39 

29.9(m 

'.19  24 

12. .HID 

All.  4(1 

lN,A(m 

A2  .Wl 

.TO.AOO 

'19  25 

12. Aim 

AII-4N 

I9.(iim 

A2--1(i 

-30.  Aim 

'.V9.2A 

12. Aim 

All -.12 

I9.2(.m 

A2  .15 

.311, 'Km 

'.19-27 

I2.7im 

AII.A.1 

19.90(1 

A2-.10 

29, 41m 

'.19. 2S 

I2.7(m 

lAO.75 

20,4«l 

A2  25 

2'l,  100 

'.19  29 

12. wm 

Al)-S.1 

21. (Km 

1A2-2I 

2«,Nno 

.19  29 

12. Mm 

'Al)-I)2 

2l.4(m 

'A2-17 

2N.Afm 

'19  311 

12,9(m 

Al  (m 

21.  Mm 

1A2  13 

2N.:»m 

'19  31 

I2.9(m 

Al-20 

22.WKI 

'A2  19 

2N,7im 

'.1«  32 

13, (Km 

Al  35 

rt.Mm 

02  05 

27,  mm 

'59  33 

13, (urn 

'Al  37 

23.  wm 

A2  (15 

27.900 

'19  M 

13, 1(1(1 

Al  4(1 

24.  I'm 

A2  (13 

27. Tm 

'19  31 

13,  Km 

AI-43 

24.300 

«2  11 

2N,*m 

.19  .35 

13,  I'm 

'Al  47 

24.. vm 

A2  111 

27,  «m 

'59  411 

I3.4im 

Al  5(1 

24.7(m 

A2-03 

27,7'« 

'19  45 

13, Aim 

AMI 

24. 71m 

62  (13 

27.  Tin 

'19  .«i 

I3,9(m 

Al  .M 

24.  wm 

B2  (Ki 

27.  (Km 

'59  .15 

I4,1IKI 

Al  A2 

25. 31m 

Al  95 

27.3(« 

'.WWl 

I4,4<m 

AI-711 

25.  vm 

Al  9(1 

27. «« 

'.5»-65 

14. Aim 

41  74 

2A.ij(m 

Al  Ml 

2A,4'I() 

'.19-71 

15. mm 

'Al  79 

2A.:i(m 

A1-N9 

2A.*)n 

'59-77 

I5.3im 

A1-K5 

2A-7im 

111  NN 

2((.MlO 

'.19-M 

15. Aim 

Al-KN 

2A.Mm 

'Al  S» 

2A.M'0 

'.19  19 

I5.9im 

Al  1)1 

27. (Km 

AI-N9 

26.'.*n 

'.19  95 

ii.2im 

Al  95 
A1-9N 

27.. Km 

27.41m 

6l-.>i7 

20,  Mm 

July. 

Auguit. 

.Septenilier. 

(>cU>beT 

.Vo%-ember 

Decern  lier 

61  96 

27,3(m 

62  (15 

27.9(«l 

Al  99 

27,. Km 

'62 -.12 

10,  "m 

63  23 

15.  MKI 

62 -All 

.n.HKi 

61  )>9 

2A.g(m 

A2-(i5 

27.9(m 

A1.99 

27..1IKI 

'62  5.1 

3il.9(K) 

M  25 

.15.  MKI 

62-Ali 

31.311(1 

'     Al  »7 

2A.  MKI 

62  (It 

27, Aim 

62  im 

27.6(KI 

'62 -.In 

11,  Km 

A3  2.1 

11. Mm 

62-60 

3I..'l«l 

61  K4 

2A.6(m 

A2-I15 

27.  wm 

62  47 

30.4IK) 

>A2  61 

3i.;<iKi 

M  25 

3.1.  Mm 

62  60 

.ll.:iiKi 

61  79 

2A.3(m 

A2-(I9 

2»,iim 

62  35 

29.7UO 

'62  64 

3i.,vm 

63  20 

35.4'm 

>i2  60 

31,  mm 

61-75 

2A.  IIKI 

A2-C7 

2lt,(lO(l 

62  16 

2S..ion 

'A2  67 

il.7(m 

M  15 

35. 100 

62-611 

3l,3IKl 

Al  7A 

2A.  urn 

A2-I0 

2N,2(m 

62-25 

29.  IIKI 

62  70 

:!l.9(m 

61  15 

.15,|iKl 

62  -Vl 

ii'.6im 

Al  7N 

2A.2im 

63-115 

27.9(m 

62-25 

29,  Km 

A2  7(1 

31.900 

63  15 

M.  |im 

62  .VI 

.HllVKl 

61  76 

2A.  lIKi 

A2  1)5 

27.900 

62  2A 

29,  lim 

A2  74 

32.200 

63. 15 

l.i.KK) 

62-1(1 

.'i(i.6(m 

61 -76 

26.  urn 

A2  116 

27.9(m 

62-25 

29.  IIKI 

A2..MI 

32.  mm 

63  15 

35.  nm 

62-50 

3(1. 6im 

1     61-75 

2A.11K1 

62-117 

2S.(K« 

62-23 

2S.9(m 

A2  91 

.1.1.41m 

63  15 

.15. 100 

62  4(1 

VKim 

61-76 

26.1HI 

62-OI> 

2n,oiki 

62  26 

29.  KKI 

«2  96 

il3.7iKI 

A3- 111 

M.Tim 

62  40 

Hi.nm 

;    61-76 

26.  Hk; 

62  (19 

2».  Km 

62-25 

29.  lim 

62  9N 

:i3.Mm 

A3- III 

14.TKI 

»!■.'■  40 

111. (Km 

61  75 

26.1111 

'62-03 

27.7(m 

62-27 

29,2(K) 

a:i  03 

.14.2(K1 

A3-(«i 

.14.(»«l 

62  HI 

2J.40O 

61  77 

26.  SOU 

'62(13 

27,7(m 

A2-30 

29.41K) 

6:1  (15 

34.  :11m 

A2  911 

31.»K1 

62*1 

29.4IK) 

■■    61-79 

56,, urn 

62  (13 

27,7im 

'A2-32 

29, .vm 

M  PA 

.14. 41m 

A2  N.1 

32.91m 

62  :to 

29.400 

:    61 -Ml 

26,400 

62  (12 

27,7IKI 

'A2-35 

29.71KI 

63-10 

34.7(K' 

A2  No 

32.9(m 

62  2(1 

2N.M.f. 

!    61-78 

26, 20(1 

62-04 

27,  MKI 

'62-37 

29.  MKI 

A3  10 

.14.  TIKI 

A2  N,1 

32.«(«) 

62-2(1 

2N.N00 

61  75 

26,  Km 

62  (15 

27,g(m 

iA2-4(l 

.Tii.imo 

63  15 

.15.  Km 

62-N5 

32,9iKi 

62-20 

:     61  76 

26. lOU 

61  96 

27.4IK) 

'A2  42 

an.iim 

63-20 

.15.41m 

62-S5 

32.900 

62-2(1 

28.800 

1    61-74 

26.(Km 

62-00 

27,  Aim 

A2  45 

30,300 

63.2S 

.16.  (Km 

62 -Ml 

32.6(K) 

62  20 

28.800 

i     61-7(1 

25.  wm 

62  (15 

27.«im 

A3-46 

311. 41m 

63-2S 

36,  (Km 

62  NO 

32.A(m 

62-20 

28.  wn 

'    61  75 

26.  Km 

62  (13 

27.700 

A2  4N 

311,. Km 

63  2N 

36,000 

62-M1 

32,6(m 

62-20 

28.800 

Al  77 

26.2(« 

61-9N 

27.4(m 

A2-S1 

30,7im 

63-25 

,11,  Mm 

62-Hfl 

.12.  Aim 

62-20 

28.800 

Al-79 

26.300 

62-00 

27.600 

A2  5S 

31.100 

63  25 

35,  Mm 

62  75 

32.2(« 

62-20 

28.800 

1    Al-SO 

26. 4im 

62  (m 

27.  Aim 

A2.57 

3I.1U0 

61-20 

.15,4(m 

62-75 

32.200 

62  20 

28.800 

i    Al-84 

26.  Aim 

62  (10 

27. Aim 

62  56 

31. (Km 

61  2(1 

35,4(m 

62  T5 

32.2(m 

6T-2(i 

28.800 

61  85 

26.71X1 

62-0(1 

27.AOO 

62 -.16 

31. (KM 

A3  20 

35.4110 

62 -To 

.12.200 

62-20 

28.800 

61-99 

27.5(.m 

«2  4« 

30.400 

63-25 

35.. son 

«2  7.1 

.12  am 

KHi 

?x  Kon 

Ai-gi) 

27.0(m 

62-(m 

27.AIKI 

'62  49 

30.6(10 

63  25 

.15.  wm 

62-75 

33.200 

62  111 

28.2<m 

!    61  94 

27.200 

62  00 

27.  Aim 

. 

63-3(1 

36.2(m 

62-  111 

28.200 

N'»TE  —Daily  di»eh*rKes  are  taken  from  mttn^  curve  plnit^tl  for  Slave  falls. 
i-i^gv  at  Point  tlu  Bow.     r>au«e  hetgltia  inarke«i  thiw  v'    iDt«rpolateil. 


Uauxe  heishts  are  referreil  to  tail-race 


rr 
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TiEPARTMEXT  OF  THE  lyTEKIOR 


0  GEORGE  V,  A.  1918 

Daily  Gauge  Hehiht  and  Discharge  of  Winnipeg  River  nt  Slave  Fallw   for 

1913. 

inraiaaae  %nm.  4».7no  miuu*  milM.  | 


Not 


»  — Dyly' d»ch«rgw  sir  t»k™  from  rmting  nirve  plottwl  (or 
l-ouit  du  Bow     Umutr  lifight«  markt^  thus   Vi  murpuUtvil. 


.Slave  (ails.    Gauiie  heifhta  are  nitrred  to  Uil-rau) 


, 

VASITOBA  HfnROnRAPHir  Sf  RVF.r 
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SESSIONAL  PAPER  No.  2Bf 

Daily  Gauoe  Hkkiht  and 

DiHciiAKfiF.  of  WinniiM'K  Hi 

vor  at  Slavp  Fall 

s,  for 

1!)14. 

nrainaip  arm,  49,700  jiiuan-  mill-  1 

D.y. 

JiuiiiAry. 

Kebniary. 

Marrh 

April. 

May. 

June 

(laucn 
llMcht 

liaucn 
Hmiht 

l>i<- 

rliarsft 

(iaucp 
llelfht 

lli.- 

rtiarice 

liaoce 
lleuiht 

<;har|p 

lleTllit 

charge 

He!lht 

rharge 

■ 

Kort 

.S<M,-(t. 

Vml 

,4«e  K 

feel 

rt«'-(t. 

Feel 

Sec  ft 

tmt. 

.Sec  ft 

Feet 

.Sec -ft. 

1 

l»37 

13,3110 

59  17 

12,300 

59  10 

ll,l|IKI 

59  57 

14.200 

.59  80 

15,400 

81  55 

24.900 

2  , 

M47 

13. Tim 

.59  :i5 

13, 1(10 

.59  32 

13,000 

59  .52 

14.(J0O 

99  72 

15.000 

61-90 

24,700 

3  . 

S9  «) 

13.9110 

59  27 

12,700 

59  32 

13,(1110 

59  52 

14.000 

59  87 

14..WI0 

81-99 

28,300 

4 

.Ml  37 

13.2IKI 

.59  37 

i:i,2ii<i 

59  32 

13,0110 

.59  .V) 

I3.UI0 

.59  8.1 

15,7(]0 

62-12 

28,300 

5 

.M'.U 

I4,IIIU 

.59  .15 

13, 100 

59  27 

12,700 

59  42 

13,500 

59  92 

16,000 

82-12 

28, .100 

6  . 

.Wii) 

13,900 

59  35 

13.100 

59  42 

13.. 500 

69 -.57 

14,200 

59  85 

15,700 

62  27 

29.300 

7 

W-JMI 

13.900 

59-25 

12.600 

.59  4(i 

13.400 

99  52 

14.000 

60  (15 

16.700 

82  32 

39,500 

■ 

H.. 

,W  .M 

14. 100 

M:m 

12.900 

59-30 

12.900 

99  60 

14.400 

.59  95 

18,200 

62  42 

.10,100 

i 

»  . 

.WW 

13,900 

59  50 

13.900 

.59  95 

14. 100 

99  .57 

14.200 

60  10 

17.000 

62-82 

31.400 

10. 

S«  4] 

13,500 

59-37 

13,200 

99  97 

14,200 

99  42 

13.500 

99-99 

18,200 

62-72 

32,000 

11   . 

.19  37 

13,200 

59  45 

13,600 

5t|.47 

11,700 

59  47 

13.700 

60  25 

17,800 

82-77 

32,400 

IS 

.19  42 

13,600 

59  47 

13. 700 

99  47 

11.700 

59-42 

u.vtt 

80  15 

17.200 

62-82 

32,700 

-\ 

13 

.1«.40 

13,400 

59-45 

13.6110 

99  47 

13.7((0 

59  80 

14.400 

60-20 

17. .500 

62  82 

.12,700 

5 

14  . 

M42 

13,500 

99  M 

14,1(10 

99  52 

14.000 

59.57 

14,20(1 

80-25 

17.800 

82  82 

32,700 

?. 

IS 

M  t2 

14,000 

59-22 

12.400 

59  42 

13.900 

59  62 

I4,5<I0 

(Kl  30 

18.(J00 

62  95 

«,«00 

Id 

.19  47 

13,700 

59-45 

13.6110 

59  57 

14,200 

69-57 

14.2<») 

60-25 

17.800 

62  87 

33,100 

17 

Mil 

13,100 

59-47 

13.7I») 

59  5i 

14.(J00 

59  57 

14.200 

80-25 

17.800 

62-92 

33.400 

:?; 

IH 

M.27 

12.700 

59-37 

13.200 

59  62 

14.500 

.59  57 

14.200 

80-45 

18,800 

63  02 

34.100 

% 

m 

M.97 

14,2011 

59-32 

I3.(J00 

59 -.52 

14.(J0O 

.59  .57 

14.200 

60  45 

18.800 

63-05 

34.300 

■tu.. 

99  45 

13.600 

5937 

13.200 

59  57 

14,200 

59  67 

14,700 

60  50 

19,100 

62-92 

33,400 

21   . 

5«.«l 

14,400 

.59  32 

12,900 

J9  50 

13.900 

59  87 

14,700 

60  5.5 

19.400 

62  92 

33,400 

22  . 

59.57 

14,300 

59-07 

11,700 

99  40 

13,400 

59  70 

14.900 

60  55 

19.400 

63. 10 

34,700 

23.. 

59.47 

13,700 

59  40 

13,400 

59  92 

14.000 

59  72 

15.(J(I0 

60-55 

19.400 

63-12 

34,800 

24 

5*. 90 

13,900 

59  42 

I3.»I0 

99-97 

14.200 

99-72 

15.000 

60-60 

19.600 

63  12 

34,800 

25 

59  22 

12,400 

99  37 

13,200 

99  90 

13.900 

99  82 

14.900 

60  65 

19.900 

63  12 

34,800 

211 

59-47 

I3,fll0 

59  32 

12.900 

9957 

14.2110 

99  60 

14,400 

6a-S5 

21.000 

63  12 

34,100 

27,. 

59.40 

13,400 

99  22 

12.4(10 

59  52 

14.000 

59  77 

15,300 

61-00 

21,800 

63  13 

34.800 

2S 

.59-27 

12,700 

99  27 

12,700 

99  50 

13.900 

59-H2 

15.900 

61-00 

21.800 

6310 

34.700 

M 

59  37 

13,200 

5942 

13.500 

59  HO 

15,400 

81-10 

22.400 

63  r 

39.900 

31) 

59-32 

13,1100 

59  57 

14.200 

99  77 

15,300 

81-20 

22.900 

63-32 

36,300 

31   . 

59  25 

12,600 

59 -.52 

14  000 

81  20 

22,900 

I 

July. 

Auguat. 

Rept«niber. 

October. 

November. 

December. 

1 

«3  27 

35,900 

M-07 

34, ,500 

62  42 

30.100 

81  60 

25,  am 

60  92 

21,400 

80-82 

30.800 

\ 

2 

M  37 

36,700 

63-09 

.34.300 

82-27 

29.200 

61  .50 

24,700 

81-12 

22,500 

80  77 

20,600 

3 

K)  32 

36,300 

63-02 

.14,100 

6^-20 

2.11.  SflO 

81  45 

24,400 

80-95 

21.500 

80  77 

30,600 

4 

«3  32 

36,300 

63-05 

34,300 

82-12 

211.300 

61  37 

23,900 

81  02 

21.900 

80-80 

20.700 

5 

63-20 

35,400 

63  02 

34,100 

62-07 

20,000 

61-57 

29,000 

60-92 

21.400 

60-79 

20,500 

«  .       , 

«3  42 

37,100 

82-92 

.13,400 

61 -82 

26.500 

61-57 

25,000 

8087 

21.100 

80.57 

19,900 

7 

«3-32 

38.300 

62  H2 

32,700 

ei-K2 

28.500 

61  57 

25.000 

eo-»5 

21,000 

(W-72 

30.300 

»  ., 

M35 

36,500 

82-K! 

32.700 

61-112 

28.900 

61-55 

24.900 

80-75 

20,. 500 

60  70 

20.300 

9 

13  32 

36.300 

82-72 

32.000 

C(  0 

26.400 

61-47 

24.500 

61-09 

22.100 

60-65 

19.900 

10  . 

«3-30 

36,100 

62-IM 

32,600 

81     7 

26.200 

61  52 

24.800 

60-80 

20.700 

60-67 

20,000 

11 

«3  27 

35,900 

82-fl2 

32,700 

81-67 

25.600 

81  .,57 

25.000 

60-77 

20,600 

60-87 

20.000 

12 

63-27 

35,900 

82-77 

32,400 

81  72 

25.900 

61-87 

29.800 

60-75 

30,500 

60-65 

19.900 

13                     , 

63  37 

36,700 

82-WI 

32.600 

81  82 

25,300 

81-77 

26,200 

60-95 

21,500 

60-52 

19.200 

14 

63  40 

36.900 

62-77 

32,400 

61  70 

25.1(00 

81  82 

26.500 

60  87 

21,100 

60-87 

20.000 

l.-i 

63-42 

37,100 

82-70 

31.900 

61  82 

25,300 

81-77 

26.200 

60-72 

20.300 

80  82 

19.700 

II!  . 

63  45 

37.300 

82-82 

31,400 

61  82 

25,. 300 

61  75 

26.100 

60-92 

21.400 

80-60 

19.600 

17  . 

83  37 

36.700 

82-77 

.12.400 

61-85 

25.,«I0 

61  67 

25.800 

60-87 

21,100 

80-57 

19,500 

1«  . 

63-32 

36.300 

62-77 

32,400 

61  57 

25,000 

61  65 

25,500 

60-80 

20,700 

80-50 

19. 100 

IS.    . 

63  27 

35,900 

62  87 

31.700 

61-52 

24.800 

61  62 

25.300 

80-77 

20,600 

80-47 

18.900 

2(J. 

63-40 

36,900 

62-82 

31.400 

61  45 

24.400 

61  62 

25,300 

60-77 

20,800 

60-35 

18.300 

21 

63  45 

37.300 

62-60 

31,300 

61-67 

25.600 

61-60 

25,200 

60-72 

20.300 

80-62 

19,700 

22 

63  .17 

36.700 

62-57 

31,100 

61-87 

25.600 

61 -.52 

24,800 

60-70 

30.200 

60-50 

19,100 

23 

63-42 

37,100 

62-57 

31,100 

81-87 

is.em 

61  37 

23.900 

60-77 

20.600 

60  42 

18,700 

24 

63-37 

36.700 

82-67 

31.700 

61-65 

25.500 

61-32 

23.6U0 

60  80 

30.700 

60  42 

18,700 

2,5.. 

63  40 

36,900 

63-62 

31,400 

61-62 

25.300 

61-30 

23,500 

60-77 

20.600 

80-39 

18.300 

2>i  . 

63  27 

35,900 

62  62 

31,400 

61-57 

2.5.000 

61  32 

23,600 

60-72 

20.300 

60-32 

18.100 

2T 

83  37 

36,700 

62-62 

31,400 

61  45 

24.400 

61-37 

23,900 

60-72 

20,300 

60-40 

18.800 

2"* 

63  30 

38,100 

62  60 

31.  ax) 

61  62 

25.300 

81  12 

22,500 

60-70 

20,300 

80-47 

18.900 

2y 

63-27 

35.90(1 

62-57 

31.  IW 

61-80 

25.200 

81  -07 

22.300 

60-n) 

30.30(1 

60-47 

18  900 

*«' 

«3-22 

d^.m/u 

62-411 

30,(100  I     61-57 

20.UUU 

61  - 12 

22.500 

60-75 

M.SUU 

60-45 

18.  .-(OO 

■11 

63-07 

34.500 

82  52 

.10.700  !   

61-07 

22.200 

6U-42 

18.700 

NJTI— I)«il 

y  diarhft 

neaare  1 

akeo  fru 

tn  ratine  curve  pU.ttetl  for 

.«lave  falls.      Uii 

lie  beich 

ts  are  rel 

erred  to 

tail-raoe 

sauce  At  Point  d 

aiteu 
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DKPARTUEh'T  OF  THK  IJiTr^tOR 


t  ; 


e  QEOROE  V,  A.  1916 
MoNTHLT  Discharge  of  Winnipeg  River  at  Slave  Falls,  for  the  yean  1911-14. 

IDiBiiMc  Amt,  M.TDO  aquara  milMJ 


MoMh. 


Itll 


Juuwy 
F«'oni«ry 
Mvrh 
ril 


iiK' 


JUM 

July    . 
Aucuit 
Hepteniber 
October 

November 
Decern  b^T 

The  ye»r 


January . 
February 


1912. 


DnCMAKai  IN  8l00MD-rUT. 


Uaiimiim. 


ittnh  ' 

April        

M.y 

Juo^ 

July 
Auflut 
M«pt«niber 
October. 
Xo%emb»r      . 

December 
The  year 

Jaauar\-      

I»I3. 

Kebraary 

March 

April 

jffy  

June    

July  

Aucust     

September 

October      .,, 

November 

December. 

Tbey«r  . 

January 

1914. 

Februar\      

March 

JuM 

July      

Auiun        ... 
Septcmlier 

October 

N'ovemlier      .   , 
December 

17,300 
H,«UO 
13.500 
19, MW 
17.000 
It.WlO 
».30O 
!!7,0U0 
U.7(J0 
37.IUO 
U,9U0 
20.400 


27.IUO 


22,400 
18.  too 
1».700 
1«,200 
27.400 
W.illO 
27.300 
2lt,IOO 
31.100 
36,300 
SS.IMI 
3I.3U0 


Mtaimnm. 


13.400 
12,400 
lO.HOO 
10. HOD 

i2,aoa 

17,(100 

iD.aoo 

2«.30O 
34.000 
34.300 
30.700 

is.mn 


M«u. 


3«,2ua 


28.200 
211.300 
31.300 
30,300 
33.100 
34.800 
33.900 
28.8U0 
2«.(IU0 
22,000 

la.uoo 

13.  too 


The  year 


34,800 


14,400 
14,100 
14,300 
13,3110 
22.1100 
3«.30U 
37,300 
34,900 
30.100 
24.900 
22.900 
20,800 

37,300 


10.800 


18.000 
19.800 
11. WO 
12.300 
18.900 
28.800 
29.800 
27.400 
27.900 
30.700 
32.200 
28.200 


II, too 


27.800 
31.800 
19.1100 
19.900 
21.200 
32.600 
29.900 
28.300 
22.900 
14.800 
14.400 
13.UO0 


13.000 


12.4^0 
11.700 
11.800 
13.900 
14.900 
24.700 
34,900 
30,000 
24.400 
22.200 
20,3UO 
18.100 

11.700 


14.900 
11.200 
12.300 
13.(ni 
14.900 
18.400 
23.900 
38.I0O 
24.800 
29,900 
23.900 
19.300 


18.900 


20.000 
18.900 
13.800 
13.900 
23.800 
28.200 
26,400 
27,800 
29.700 
34,000 
33,  MK) 
29,700 


24.700 


28.000 
26.000 
18.700 
17,900 
28,900 
33.800 
29.700 
27,800 
29,000 
17,900 
19,300 
14,900 


23.900 


13.900 
13.100 
13,700 
14.400 
18.400 
32.200 
38.400 
32.200 
26.100 
24.800 
20.900 
19.900 

22,100 


■quare 
mil*. 


0.300 
036* 
0349 
0141 
0-300 
0-370 
0-4*1 
0-929 
0-499 
0-921 
0-4*1 
0  388 


0-381 


0-403 
0-340 
0-278 
0-272 
0.499 
0-967 
0-931 
0-999 
0-9W) 
0*84 
0-680 
0-998 


0-497 


0-663 
0-923 
0-376 
0-392 
0-673 
0-676 
0-998 
0-999 
0-603 
0-360 
0-308 
0-292 


0-473 


0-272 
0-364 
0-276 
0-290 
0-370 
0*48 
0-732 
fl>»48 
0-919 
0-499 
0421 
0-393 

0-444 


RDN4>rr. 


Dwth 
iiiaehaa 

OB 

Dtaiame 


0-34* 
0-377 
0-383 
0-2*9 
0-34* 
0-413 
0-932 
0-609 
0  997 
0-801 
0-914 
0-447 


9-190 


0-4*4 
0-3*7 
0-321 
0-304 
0-939 
0*33 
0*12 
0*49 
0-6*7 
0-789 
0-799 
0*89 


8-779 


0-649 
0-949 
0-4.14 
0-393 
0-661 
0-764 
0*89 
0-640 
0-9*1 
0-416 
0-344 
0-337 


*-423 


0-314 
0-275 
0-318 
0324 
0-427 
0-723 
0-844 
n-747 
0-98* 
0-97! 
C  470 
0-492 

8-061 


Tot    , 

ia 

acra-lMt. 


91*. 300 
733, 100 

7.V).  un 

714,000 
9l«,2aO 
1,094,900 
1,408,  UW 
1.804.800 
1.476.700 
1,992.600 
1, 342.300 
1.186.700 


13.794.900 


1.229.800 

972. 100 

848.900 

803.300 

1.401.900 

1.678.000 

1.623,300 

1.7119.400 

1.767.300 

2.(I«0.*II0 

2.011.200 

1.826,300 


17,961.600 


1,721.700 
1,444,000 
1,149.800 
1.041.300 
1.792.400 
1,999.300 
:,82*.20O 
1. •97. 100 
1.487.600 
1,1110,600 
910.400 
891.600 


I7.022.C00 


8.10.100 

727.900 

842  4<XI 

898.900 

1.131.400 

1,916.000 

2.2.18.1110 

1.979.900 

1.993.100 

1, .113.6(10 

1.242.600 

1. 199.000 

16.030,600 


UAMTOHA   nrnROflRAPHIC  SlRYEr 
SESSIONAL  PAPER  No.  2Sf 

DiBCHAROE  Measurkmentb  of  Winnipeg  Rivor  near  Otter  Falls. 

19(W,  1907-11. 


100 


IHK 

Hydrogrmpticr. 

Mrtrr 
.No 

»i<lth. 

ArMi  of 

Mmib 

\  flinity 

(iauie 
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UKPARTUKXT  OF  TKS  >V^KKlOlt 


e  OEOROE  V,  A.  IS  16 

Daily  Gauge  Heiuht  and  Dihciiarue  of  Winnipeg  River  at  Otter  Falln,  for 

19()7. 
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gauge  at  Point  <iu  Bihi). 
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SESSIONAL  PAPER  No.  2Sf 

Daily  Gauoe  Height  and  Discharoe  of  Winnipi>g  River  at  Otter  FalU,  for 
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S3'0 
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2J 

S3  3 

3S,»3a 

S3  3 

37,1SI) 

S2  1 
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62  0 
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S3U 
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S4  3 

43,3*0 

211 
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S3'3 

37.1(11) 
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S4'3 
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38.940 
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82- 1 
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•.13 
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S3  tl 
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2«.  1(«) 

S2  " 

29. 100 

•3  2 

38,940 

S4'4 

43.980 

:i(l 

«.'(  N 

«l.2«() 
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29. 100 

•3  3 

37, ISO 

»4  4 

43.980 
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lU  8 
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•19 

28.480 

S3  4 
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8 
9 
111 

11 

1.' 

l:l 
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13 

Irt 
IT 
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111 


July. 


43.3*0 
43.980 
43.980 
43.980 
43,980 

43,980 
43,98(1 
43,9811 
43,980 
43,980 

43,,1«0 
43,380 
43.380 
43.:iMI 
43.3«0 

43.360 
43.360 
43.360 
43.,1«0 

42.740 

42.120 
42.120 
42.120 
42.120 
42,120 

42,120 
41.900 
41,900 
41.S00 
41,900 


.\ucuft. 


•40 
64  I) 
6411 
63  9 
•3  8 

83  8 
•3  8 
•3  8 
•3  8 

S3'8 

S3  8 
S3  8 
S3  8 
S3  8 
•3  7 

63  7 
S3  6 
S3  6 
SI'S 
S3  6 

S3'6 
S3  6 
S3  6 
S3  6 
S3'6 

S3'5 
S3'5 
•34 
63  4 
63  4 
tit 


41.9181 
41..V8I 
4I.S18I 
40.880 
40.260 

40.260 
40.260 
40,260 
40.260 
40,260 

40,260 
40,260 
40,260 
40,260 
39,640 

39,840 
39,1120 
39.02U 
39,1120 
39,1120 

39,020 
39,020 
.19,020 
39,020 
39,020 

38,400 
38.400 
37,780 
37.7SO 
37,780 
37.780 


Septcmlivr. 


S3  4 
S3'A 
636 
63  9 
S3'9 

83'5 
63'5 
S3  9 
63  4 
S3  4 

S3  3 
S3  2 
S3'l 
S3'0 
S2  9 

62  9 
S2'9 
62  9 
62  9 
62  9 

S2  9 
S2'8 
S2'K 
62  8 
S2'8 

S2'S 
62-8 
63'8 
«2'» 
S2'7 


37,780 
.19.030 
39.020 
38.400 
38,400 

38,400 
.18,400 
38.400 
37,780 
37,780 

37.160 
36.,'>40 
35,920 
39,3(8) 
34,680 

.14.680 
34.680 
M.680 
34.6811 
34.680 

34.680 
34.060 
.14,060 
34.080 
34.060 

34.060 
34.1160 
34.0SO 
34.1.160 
33!44r) 


( Irlolwr. 


34.060 
.14.060 
34.680 
.14. 060 
33,440 

.12.820 
33,440 
.13,440 
33,440 
33,440 

33.440 
33.440 
.11,44(1 
33.440 

32.820 

12,820 
34,060 
:«,44() 
13,440 
33,440 

33.440 
.12,820 
.12,.'>211 
.12,200 
32.200 

32,200 
32,200 
.12,2(81 
31.5S0 
31,980 
30,340 


N'ov^mber. 
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63  (I 
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i' 


Nom.— Daily  Uischarxes  ara  taken  from  ratine  curve  plotted  fur  Otter  falls, 
race  sauce  at  Point  du  Bum. 
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Non— Daily  diMrharRce  are  taken  from  ralinx  curve  plutteU  for  (Mter  fall*, 
gauge  at  Foint  du  Bois. 
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mi  WI 
m«u 
mi  <«i 
mi  (HI 


-'3,0711 

23,117" 
2.1.-1.1.1 
2:1. Mil 
24.7mi 


11" 

imii 

mi  HI 

11"  ,Vl 

i.*»i 

mi  11 

tim 

mi  4.1 

H.lil 

mi  .'yl 

.IMI 

"7" 

mi-  I'l 
mi  11 

'."  1.1  : 

1 . 


21. ma. 
21.  ma. 
21. II" 
21. .14.. 
21,11111 

11  I  .'i,ii(" 

'      .11,71" 
III. Mm  ; 
I'l.  I'm  \ 
l'.l.4'.«l  I 

111. Mm  ' 
I'.l.lMi  I 
I'-i  lim  : 
l;i,  iMi  , 

1'I,IM.    I 


HI  I'l 

.13  ;  iv 

111  111, 

■43  lit 

!.Wm  I     ™i-4(l  M, 


2:1.  !«l) 

22.111  III 

2:1,  i:m 
2:1,, 1.1 1  i 

22. '.It'"  j 
I 
22..11111 


mi-iKi 
«i-:i3  I 
in^:i3 
mi-4ii 
D04U  i 
I 
611-4II  I 
H(i4li 
mi  ;}ii 
mi  -iV 
110  .13 


I  lu- 
lu. 
I  I''- 
.  II, 
;  11, 


11" 

i7'i 
Ivi 
I'm 

IMI 

■Vill  j 

S7il  ! 

1711  I 
I  Ml 


.\  .v.-.iil,.r 


■11" 
.1111 
'.llil 


imi 


1,1  ivi  ' 

11     IMI    I 

1 1  ll,Vi  I 
It  "Vl  I 

li,.r.ii  I 
11,11,1"  j 
11.11,"  I 
II,  lim  I 


■'.'I  11"  :    I1,1MI 

■I'l  iii  I  11  11:1' 1 

■VI  1.1  ,   14,11.1" 

■111  mi  II,  IHI 

■''I'V.  11,!«" 


,  71HI 
."111 

■"•"   I 

:i2ii  i 


■1!1    II 

■lll^.Vi 
311-4" 


I'.i  : 


1:1.  Bm.  t 

11. mm  ! 

11.  l.Vi  I 

Ii-imii  j 

ll.LVi  < 


i.'i.imii 
7im  !  .Ill  41  I  I.I.  1^1 
4im  j  .111  4"  I  r!.4vi 
iim  M  .VI  I  1:1.. urn 
nil      .111  VI  !  13. mm 


.Vl.jil 


m  43 
.1.1 4.' 


1:1.  imi 
Umm 

1:1. will 
ll.li.Ml 

i;'.4'!" 


I>«H.i.iiilH,r, 


n  i.vi 

1:1,. 'VI 


.i'i:r 
.•.II  ■■ill 


11  2,VI 
ll.",Vl 

i:i  "Vl 

11, ...VI 

I'l  I '.-J. 


.,J 

-" 

.111 

-.11 

,11) 

211 

31) 

211 

3il 

.11 

5'J 

25 

59 

■25 

.111 

Is 

.V.) 

U 

■1'J 

12 

all 

1" 

.10 

111 

311 

2(1 

■1!l^ 

15 

5!) 

III 

1: 

l.V' 

1.1,IIVI 

1:1 

nVl 

l.'l 

"VI 

12 

7im 

12 

7im 

12 

7111) 

12 

71  m 

m    -Duilv 
'  al  Point  (lu 


tluM-iiarawi  tkTv  tttktiB  Irxtii 

11(113 


IJ.tXIO 

12,K|» 
12.7U0 
I2.S0O 
12,1(10 
12,4a) 

12.4IKI 
12. 'ml 
12,3,Vl 

l;i.ii.vi 


5;i.40  I     M.I.Vl 


™ui«  curve  plult.,.l  f,.r  ll„er  lalU.    ( l.„,e  hetghu  a«,  rol.rred  to  Uil-r.«i 
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DEPARTMENT  OF  THE  lyTERIOR 


6  GEORGE  V,  A.  1910 
MoNTHi.Y  OiscHARQE  of  Winnipeg  River  at  Otter  Falls,  for  the  years  1907-10. 

(Drainaco  Ara*.  50,550  squnre  niilea.] 


Dnc-HAROB  IN 

SBrOM>-FtlT. 

Hl.N 

Off 

Month. 

Per 

Depth 
in  inchea 

Total 

Maximum. 

Minimum. 

Mean 

square 
mile. 

on 

Drainaxe 

an.a. 

in 
afre-feet. 

1907. 

Janimry      

2S,  17(1 
29,  KXI 

2A.0(1(1 
18, .WO 

26.960 
22,8.80 

0  .M3 
0-4.12 

0-615 
0  471 

1,6,17  700 

Krltiimry 

1,270,700 

Marrh 

19.  IW) 

1.5,500 

17.32(1 

0-343 

0  395 

1, (KM, 900 

\pnl 

in.7IKI 

14  40(1 

14,, 190 

O^S* 

0  .121 

868,200 

Ma>    

2(1.4211 

14,40(1 

16  29(1 

0-322 

0-371 

1,001,600 

'une 

M,4*(l 

21,6(10 

28,(i;to 

0-.U4 

0-618 

1,667,900 

,uly 

M,(IW1 
.14,  (Mil 

30,34(1 
30,  ,140 

32,02(1 
31,340 

0  6,14 
0  62(1 

0  73i 
0-715 

1,968,800 

Auipiat      

1,927,000 

Septeiiilier 

:i».02ll 

34.6'(0 

37,140 

(•-7:« 

0  820 

2.210,000 

'.  >CtOlHT. 

42.74(1 

3!I.(I20 
42.1211 

42,52(1 
42,680 

0-841 
0  845 

0-970 
0  913 

2,614  400 

NovciiiImt                    

2,, 1.19, 600 

Dwvmber                                     

42.7411 

36,. MO 

39,.KI(1 

0  782 

0-902 

2,428,800 

The  year                                 

43,980 

14,40(1 

2»,46<1 

0579 

7-872 

21,219,600 

mm. 

January                                      

40.26(1 

35,300 

36,880 

0-729 

0-8r 

2,267,700 

Kebruary 

4(1,  HSI 

32,82(1 

36,6,VI 

0-725 

0-782 

2,108,-JOO 

Mareh 

.T3,44i: 

28,480 

31,380 

0-621 

0-716 

1,924,,V10 

April 

29,1(111 

27,240 

28..VI0 

0-,1frt 

0  6-29 

1,695,9(KI 

May 

37,7S(1 

2«,  IIHI 

32,60(1 

0-645 

0  744 

2.0O4.,T(10 

June                 

4:S,9IKI 

38,400 

41,640 

0-824 

0  919 

2,477,800 

July      

4.1,  eKO 

41,, 50(1 

42,980 

0-850 

0-98(1 

2,642,700 

Auicuitt      — 

t\.Mt) 

37,78(1 

39., 160 

0-782 

0-902 

2,4;)2,,100 

September     

39.(12(1 

33,440 

35,900 

0-71(1 

0-792 

2,136,200 

t  (ctolier- ,           

34.  (WO 

30,340 

33,040 

0  6,14 

0-7.14 

2,031,400 

Novemlier    

3(1.  .140 

25,380 

28.400 

0,162 

0  627 

1.689,900 

liecernlier        

24.7*0 

21,66(1 

23,340 

0  462 

0-533 

l,4.^1,l(IO 

The  year                                   

43.9M1 

21.66(1 

34,2,K) 

0-677 

9  219 

24,851,400 

VMlO 

jHRunry 

2S.  48(1 

22.280 

24,770 

0-490 

0,16,1 

1,.123,(:(¥) 

Februarv     , 

2(!.«i.l 

22.2.80 

24,180 

0  478 

0-498 

1,342.900 

M.irch    ' 

22.2«l 

16.71«l 

18.820 

0-372 

0  429 

1.157.2(10 

April 

17,:i2(l 

Ili.llKl 

16.7(«l 

0  3:to 

0-368 

993.700 

-May 

24.140 

16.  UNI 

211.300 

0-402 

0-464 

1.248.200 

June 

24,7(1(1 

24.1411 

24.. 160 

0-486 

•      0  542 

1,461.400 

July 

2.S,(i7ll 

2I.K30 

24.(i.-iO 

0-488 

0  .16,1 

1.515,7(10 

August 

2,1,(17" 

2.1.. 12(1 

24.. 1.10 

0-485 

0  ,159 

1,508,300 

SeptemlMT 

23.. Wl 

2l.6(iil 

22.290 

0-441 

0-492 

I,:i26,4(10 

*  ►CtnlHT 

21.  (Ml 

10. 49-1 

2(1.3:1(1 

0  402 

0-464 

1,2,10,(»10 

N'i'yeTiilH'r 

21.1*1 

I9.4<I0 

211  470 

0-405 

0-4,12 

1.218,M10 

OtMvriiluT 

2.).(l7(l 

21.040 

22,530 

0  446 

0  514 

l,:i8l,:ioo 

The  J  e;tr 

2s.  4.111 

](),  IllO 

22,1110 

0-435 

5-910 

16,930.  IIK) 

I'JIO 

Jitnuarv 

27.240 

24.140 

25,201 

0  ,KiO 

11  ,176 

1., V.I. 200 

February 

24.7tl<l 

24.1411 

24.2M1 

0  4x0 

0  .lot! 

l.:i49.,Vio 

Marrh 

24.140 

22  '.»<l 

21.8:111 

(I  472 

0  ,144 

l,46.i,:i(i(i 

April 

50.240 

25.380 

3!)  '.Mill 

0  789 

0880 

2.:t74.20(l 

Miiy 

.VI.  4  to 

S0,8M1 

,12,v2l 

1  (145 

1  2114 

3,247,700 

J  urn- 

.^2.1(Vl 

43,3611 

4*,ti'l0 

o-9«:i 

1  1174 

2.897.:«I0 

July 

4:!.(i.VI 

27,,VVl 

36,9.10 

0  731 

0  843 

2, -272, (100 

AuKUff 

2».4«l 

21,970 

24,7110 

0  488 

0  563 

1,518,700 

.•M'pletiiU'r 

2\.mi 

18., 1611 

19. 63(1 

0,:i88 

0'4!3 

1,168.100 

(irlnlKT 

111.2.VP 

l.i..M»l 

17. IKK) 

o:i:w 

(1  387 

1.045,:ioo 

NoyeiTiher 

I.1..VK1 

l:l.4,Kl 

14.280 

0  28;t 

0  316 

849,700 

DeeenibtT, 

13,450 

12, ^n 

12.920 

0  2.15 

0  -J^H 

794,400 

The  year 

53.440 

12,4110 

28,360 

0  561 

7-614 

20,,135,4(«l 

!  (i5 


.w.4.v/rofl.4  HvnRnfiRAPHic  srwrBv 
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Herons  Hivpr.     First  Riipifls  above  Eleventh  Fulls. 


Bcrena  River,  Eleventh  Falls. 


2'n-    Wl 


in 


Si. 


116  DgPABTMMNT  Of  THB  IVTWUOR 

6  QEORQE  V,  A.  1918 

Winnipeg  River,  Pinawa  Channel,  below  the  Control  Dau. 

History.— ThB  Pinawa  channel  was  a  high-water  or  back  channel  of  the 
Winnipeg  river,  and  was  utilized  as  a  diverting  channel  for  a  power-house  built 
about  9  miles  below  the  inlet  by  the  Winnipeg  Street  Railway.  At  first  the 
plant  depended  upon  the  stage  of  the  river  for  water  down  this  channel,  but  the 
rapid  growth  of  the  load  necessitated  the  building  of  a  diverting  dam  in  the 
main  river  to  ensure  sufficient  flow  down  the  Pinawa  channel.  Meterings  were 
made  below  the  control  dam  by  engineers  of  the  company  from  1907  to  1911. 
In  May,  1912,  the  present  station  was  established  for  the  Manitoba  Hydro- 
graphic  Siurvey  by  A.  M.  Beale. 

Ijocation  of  Sedton.— The  station  is  about  200  feet  below  the  control  dam, 
and  9  miles  above  the  Winnipeg  Street  Railway's  plant  on  the  Pinawa  channel. 
The  initial  point  is  a  point  chiselled  in  the  rock  on  the  left  bank  of  the  channel 
and  referenced  by  a  rock  painted  "  I.P.  5  feet  N." 

Records  avail(Ale.—A.  daily  gauge  record  at  the  control  dam  was  kept  by 
the  Winnipeg  Street  Railway  Company  from  April  28,  1906,  to  the  end  of  1914. 
They  are  not  continuous,  but  cover  the  greater  part  of  the  period.    They  have 
been  placed  at  the  disposal  of  the  Manitoba  Hydrographic  Survey. 

Daily  discharge  estimates,  based  upon  a  curve  plotted  from  discharge 
measurements  taken  between  1907  and  1911,  are  available.  These  cover  the 
period  of  the  years  from  May  to  October  (the  open  water  months).  On  account 
of  back-water  due  to  ice  jams  in  the  channel  below,  estimates  have  not  been 
made  for  the  winter  months. 

Gauge— A  vertical  staff  gauge  bolted  to  the  upstream  side  of  the  control 
dam.     It  is  referred  to  W.P.S.  datum. 

Channel— The  channel  is  straight  for  100  feet  above  the  section  and  the 
same  distance  below;  the  section  is  regular,  being  a  rock  cut  channel,  the  water 
being  confined  to  the  channel  at  all  stages. 

Discharge  .Vtnsurcwcn<s.— Discharge  measurements  are  made  from  a  boat 
held  in  place  by  a  stay  line  stretched  across  the  channel;  a  tagged  wire  also 
stretched  across  the  channel  indicates  the  intervals. 

Diversions.— \\\  the  water  passing  through  the  dam  pa.sses'the  section,  but 
there  is  a  diversion  channel  just  above  the  dam,  down  which  water  may  be 
diverted . 

Accuracy.— For  the  eariier  years  the  discharge  curve  is  well  defined,  but 
since  the  power  station  has  been  heavily  loaded  the  load  fluctuation  may  be 
noticed  at  the  section,  making  estimates  of  discharge  rather  susceptible  to  error. 
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SESSIONAL  PAPER  No.  25f 
Discharge  Measurements  of  Pinawa  Channel  below  Control  Dam,  1907-14. 


Dmic. 


1907. 


Aoc. 
Oct. 


iao8. 

April      3 
July  12  A  14 
Nov.  7  A  H 

IWW. 

Mar.     24 

May      34 

July      17 


Mar.       9 
May       i 

July     m 

1911. 
May      19 

1912. 

Hay      11 

June       1 

22 

July      17 

iyi.i. 

Mar.     28 

July      1« 
28 


Hydrotrapber. 


W.  E  S  R.  Co. 


Meter 

No. 


Jan. 
Feb. 
May 

June 


July 


Au(. 


A.M.  Beale  

G.  U.  Bumham. 


G.  H.  Buraham. 
S.  C.  O'Grady. . 


19 

17 

4 

26 

5 

12 

19 

29 

8 

23 

27 

1 

4 

S 


19       P.  K 


E.  B  Pattemoo 
W.J.  Ireland  ... 
M.S.  Madden  . 


E.  BFattemn 
J.  C.  Wil»n 


Width. 


TeUord. 


1196 
1187 
1187 
1187 


1186 
1435 
I43S 


1496 
1469 
1439 
1439 
1934 
1439 
1439 
1497 
1497 
1497 
1497 
1497 
1497 
1497 
1497 
1497 


Feat. 


Area  of 

Section. 


Sq.  ft. 


13  • 
13.  0 
131-9 
131-9 


1319 
131-9 
131-9 


131-9 
131-5 
131-2 
131-2 
131-2 
131-2 
131-3 
131-3 
131-2 
131-2 
131-2 
131-2 
131-2 
131-2 
131-2 
131-2 


1,697 
1,783 
1,758 
1,718 


1,746 
1,758 
1,709 


1,6«4 
1,715 
1,994 
1.664 
1.791 
1.778 
1,791 
1,804 
1,817 
1,796 
1,796 
1,781 
1.781 
1,781 
1.772 
1,770 


Mean 
Velocity. 


Ft.  per  HOC. 


5-94 
9-«5 

5-78 
9-79 


4  29 
9-68 
5-71 


4-64 

4-05 
4-88 
5-01 
5-29 
5-25 
5-59 
9-34 
5-46 
5-82 
5-77 
5-88 
5  79 
5-75 
5-83 
5-92 


Gauce 
Heifht. 


Feet. 

101-45 
101-45 
!'>2-10 


101-75 
104-20 
104-6U 


101-40 
104-25 
105-00 


104-,«l 
104-50 
109-40 


103-00 
103 -5:» 
103-97 
103-27 


103-51 
103-67 
103-36 


102-90 
103-30 
102-31 
102-97 
103-53 
103-75 
103-85 
103-90 
104-00 
103-94 
103-91 
103-82 
103-82 
103-79 
103-74 
103-6)1 


Diaeharie. 


Sec.-ft. 


5,571 
■9,582 
6,700 


4,421 
5,644 
5,706 


4,545 
5,690 
9.076 


8,515 
10,849 
6,832 


8,984 


9.179 
10.074 
Ifl,  159 

9.879 


7.497 
9.986 
9,738 


7,721 
6,951 
7,780 
8,335 
9.265 
9,332 
9,939 
9,643 
9,926 
10.457 
10,355 
10,483 
10.320 
10,247 
10,323 
10,495 


i!t 


U  i: 


-ii|l 


*  Weir  measurement. 

Non.— Gaufe  heights  refer  to  upper  fwigQ  at  otwtrol  dam. 


Meawrement*  taken  by  metre  over  spillway. 


Its 


OEPARTyENT  OF  THE  INTERIOR 


0  GEORGE  V.  A.  1916 

Daily  (iaicik  IIeioht  and  Discharge  of  Winnipeg  River  at  Pinawa  Channel, 

for  1908-9. 


!>»>• 


111 

II 
12 
1.1 
It 

l.^ 

lA 
17 

1» 
I 'J 
ill 


■J.I 


Ml 

(iauite 

ly- 

Jul 

• 

Ju 

I.V. 

Aug 
Cauxe 

uat. 
Diii- 

September. 
f'HUKe       Dia- 

Oclolier. 

l)i>- 

r.auKti 

Di»- 

Gauge 

!>i.?- 

G.iUKe 

Di'^ 

lli-titht 

charup 

lleiKht 

diariK 

lleiuhl 

chargo 

Ilvicht 
Feet 

char<o 

Heuht 

churse 
Sec -It 

lloinht 

charge. 

Fi*l. 

S«--It. 

Fmt. 

.•<«:  -ft. 

Keel 

.Sw.d 

SM.It 

Feet 

Fe..t 

S«c  It 

ini)-7S 

7,025 

98.  Mil 

5.520 

98 '90 

S.J90 

98  SO 

5,520 

»».00 

5.1910 

99-mi 

5.IMI0 

l(l()".'> 

7.1125 

US -70 

5.4.UI 

9S  NO 

5,520 

98-80 

5,520 

99-05 

5.095 

99  INI 

5.000 

ii)(ir(i 

li,9l«l 

»»  70 

5.4511 

9N  Hi 

5.  ,5,55 

98-80 

5.. 5211 

99-05 

5.095 

99110 

5.000 

lllll'7ll 

ft.  ywi 

9S.70 

5,4.'i<l 

9».90 

5.. 591 

98-80 

5, .520 

99  115 

5, 095 

99  ml 

5,00(1 

l(«l  70 

B.9SII 

9S.7II 

5,4.VI 

98  911 

5.. 591 

98-80 

5.5211 

99  Id 

5.7;i<i 

99  mi 

S.OflO 

IIKI  75 

7.025 

9».70 

5,45(1 

98  90 

,5.590 

98-80 

5.. 52(1 

99-10 

5,7:1(1 

90-00 

5.000 

IOI-75 

7,025 

91*.  70 

5.4.5(1 

98.91 

5.. 590 

98-80 

5.5211 

99-10 

5.7:111 

99-00 

5,0011 

1(H)  :>o 

ll,.'i<in 

««-7o 

5,4.511 

98  90 

5..59'l 

98-85 

5,,5,V5 

IW-llI 

5.7.10 

99-mi 

5.000 

W  711 

II.  HIS 

9)i  fii 

5.417 

98. 90 

fl.59'1 

98-85 

5,  ,555 

!8I  10 

5.7:10 

!W  mi 

5.000 

TO.7.1 

IS.  1(>5 

U»  115 

5.417 

98-90 

5..5110 

98-85 

5.5.55 

99  (HI 

5.0011 

99  IK) 

5.6«(l 

)H(-7ll 

6,1B5 

9K  75 

.■,4tt.5 

98. 85 

5..M5 

98-90 

5.. 590 

99-110 

5.000 

99-mi 

5. 000 

Dawi 

It.  210 

9H.M1 

5,, 5211 

98-80 

5.. 5211 

98-90 

5. .5911 

99  IMl 

3.0011 

<«i-mi 

5.00(1 

W2'i 

5.MHI 

99-11(1 

5,li<>0 

'.18  8.) 

5.. 5.55 

98-90 

5.. 5911 

99  mi 

5.001 

181. ml 

5,000 

•HI  :>ii 

.*>.SH1 

9tl  ml 

5,«l>0 

98-8,5 

5.. 5.55 

98-90 

5..5!«i 

1.81  mi 

5.  Ml 

9-,l  (HI 

5.0011 

Will 

5,  Mid 

99.00 

5,11(111 

98- V> 

5.. 5.55 

98-90 

5,.)90 

99-mi 

5.0011 

911. mi 

5.000 

9!)  20 

5,  soil 

9<|.|«l 

5.6n(l 

98. 8« 

5.  .V>5 

98-95 

5.025 

99  mi 

5,009 

!8.i.mi 

5.080 

■fi  ai 

5..yill 

99  110 

.I.IWli 

98-.'*,5 

5.. 55.5 

98-95 

5.025 

99-mi 

5,  Olio 

181. mi 

5.000 

itM-2ll 

5,  Mm 

99  mi 

^  ftlill 

9S.S0 

5,. 520 

lis -9.5 

5,025 

99  ml 

5,000 

•wmi 

5.00(1 

!W  2il 

5.  soil 

99-mi 

5,i.«il 

9s -Sit 

5., 520 

98-9.5 

5.025 

1.8.1  ml 

5,000 

99-00 

5,00(1 

Wl  l.'i 

5,1177 

99  00 

5,li0(l 

98 -^5 

3.. 5.55 

98-95 

5,625 

99  ml 

5.00(1 

99  mi 

5,001) 

^P!>  ."ill 

0,015 

9S.9I) 

.'i.,5911 

98 -.8.5 

.5,,5.V> 

9S  im 

5. ,5911 

99.IKI 

5,001 

99  1:0 

5, SCO 

tl'l  .-,11 

il.ill,"i 

i.ls  90 

5,.iWI 

98-8.5 

5  .5V5 

98-90 

5,, 590 

99. mi 

5,  Olio 

wi-00 

5,0«i) 

'.«1  .'(11 

11.1115 

mim 

5,llHl 

9s -85 

5.. 5.5.5 

9^  911 

5,, •911 

9s  i.m 

5,, 590 

99  mi 

5,00(1 

!l't   VI 

ft. 015 

9S  90 

5..VK1 

98  8.5 

5..i.V> 

9s  iMt 

5,. 591 

98  IKI 

5,. -,■10 

181-10 

5,7:10 

'.111    '0 

11,1115 

lis.  95 

J.ii.'S 

98-80 

5.  -,21 1 

9s  '.10 

5.. 59(1 

lis  9'l 

5.. 590 

99:10 

5..s7n 

W1-."H1 

11,1115 

9S  911 

5,. 5911 

98  S'l 

5.. 520 

9s.  Ill  1 

5,.5!KI 

9.1  mi 

5,01111 

0^1, 50 

0,1115 

•M'   *ril 

li.ii|5 

9s -911 

5..i9ll 

9,N  so 

.'i,.5:-"i 

9>  911 

5,,5'H 

(HI  10 

,^,7.iii 

99  .VI 

o.iu.-. 

'.'■.1  lill 

li.iino 

9«  WJ 

5.51111 

118-»il 

5,. 520 

99. IH) 

5,1,110 

99. mt 

5.000 

911. .'ril 

0..1I.-I 

w  tut 

11,  (-im 

9s  im 

5,.i9ll 

9S-SI1 

5.. 5211 

lI'IIKI 

5,000 

<8i  mi 

5.0011 

99  .-.li 

11. 111.5 

ll*.'  lill 

ii  i.liii 

9N  Itil 

5,591 

9s -so 

5,. 5211 

181  IKl 

5,000 

1.19  mi 

5,1810 

1.19. 11) 

.5.11111 

IH'  -til 

5.«7ii 

9s -.so 

5,  ;■») 

911.00 

,',00l 

9>l.  M 

5, '11, 

9 
11) 


\1:i> 

191 19 

imi-.lo 

il. 1,111 

lm>-:li) 

li.l>4ll 

liiii  :iii 

l.,li40 

llH)    .111 

li.Olll 

Imr  40 

11.720 

|iMl-,',|l 

li.SOd 

KHI-ti  1 

O.sllO 

hm  .1.1 

O.SIH 

IKI    ,-|l 

li.9,-*ll 

IKl    S4, 

7.1)71) 

IlKI    •»! 

7.  Hill 

ll-.l    l») 

7.  J)rf) 

IM   115 

7.  ;iii 

lMl:^ii 

7.  ".oil 

1-11  ,«i 

i;.4i"i 

1.  l-'7 
Ii  1.'7 
1..I.', 

li.l.'.J 
li.ii.'.:' 


99  S5 

0.2.SO  ; 

181   70 

0.105 

■19  n5 

r..2.s(i 

■19  85 

0,2-80 

98.  Ill 

5,080 

9S1II 

5.I1MI 

',)s  05 

5.l).54i 

'IS  1)5 

5.ii,V) 

'.IS    15 

5.1111 

'.IS   15 

5.110 

'^! 


t     9S 

:;ii  ! 

1           ■''' 

!:>  1 

>    '.is 

ij  i 

i    '.t\ 

1.'. ! 

;    !»** 

!,-.   1 

11) 
-111 

-11) 

-10 
15 
-Hi 


(ISO   1 

9s   7)1 

II') 

9s  70 

IH) 

98  711 

111) 

9s  im 

1111 

1 

9S  <.«l 

111!   i 

9s .  9  . 

111)   1 

18)110 

5.  111!  I 
5. lis.)  j 
5.170  i 


,  :ls5 
,  :1,S5 


I    .\iiaii.-i.  r.i.;9 


9' It  15 
99  115 


!»•* 

10 

'.f.i 

'.f.t 

10 

W 

lo 

W 

10   1 

I 

\i:i 

10 

M-i 

)'l<l 

:185 

97 -Ot 

4VI 

9>-.'it 

■185 

9s- lA) 

:iH.i 

9s -till 

417 

9s -50 

.1.7 

.117 
.4,Vl 


5.4.V) 

5,l.-8) 

5.4'., 

5.4.V1 

5.4V) 

5..59I1 

5., 59,1 

.7. to 
.::m 


Mt>-7(' 


4 

79')  i 

.120 

:'.v> 

5 

:!.s'   1 

5 

320 

5 

:is5 

■■' 

2t<) 

,-, 

:12ll 

5 

1211 

5 

:I2II 

5 

:l-2ii 

5 

:i2ii 
:l2ii 

,:l2ii 
.  :i2ii 
.:12') 


.:i2ii 
.  :i2il 
.1411 

.It'i 
.1111 


■ill  ! 

2:1  I 


.-<|-|.I  ,  19119 


9.-L.-1   I 
9S  ,Vl   ' 


9s -70  I 
9s.  Ml  1 
98.80 


4.0:111  'fi  mi 
.",.110  991111 
5.l4'i  - 


5.4.V1 
5,4.Vi 


5,4.Vi 
5., ".ill 


5!. 521 1  ; 


9..S,)   I 

W-tIO    j 
W  (CI 

w 


lltl 

IK) 

!'W 

fXt 

'»s 

70 

•.^^ 

"0 

M^ 

7!>    1 

!l<t 

■jn 

W 

;io 

•  :■! 

:!" 

V.hMI  I. 
WI.Vl   j 

',81-50  : 


111.1 

in) 


1I>1 

I'lli- 


5.4,VI 
5,4,50 

5,t,Vl 
5,800 
5.80(1 


0.1115 
0.1115 

I'.. 111". 
0.1.15 
O.i'l". 
ti.iil.'. 
li.5lJ' 


.",1.11 


tl.5l.' 

o,5r.i 


.N.ilt:      ll.-l  .»  n:iii.M.  h.iiilil  I'U  .VUlii 
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Daily  Gauge  Height  and  Discharoe  of  Winnipeg  River  at  Pinawa  Cliannel 

for  1910-11. 


Dlly. 


tl 
I:' 
13 
14 
J.S 

16 
17 

\t> 
l!l 

HI 


May,  ItlO. 


Gauge 
Heicht 

Feet. 

1114  3 

im  3 
l(^  2 

1(14  2 
UH  i 

KW  2 

|ii4  ;i 
im  3 

1(14  .1 
KM  J 

l(W  3 

.114-3 
1(14(1 
|(>4  I 
ll>4'4 

KM  3 
KM  :< 
KM'li 
Ki4  3 
K(4  3 

KH  3 

KH  3 
KI4  3 
Kit  3 
KI4  3 

104  2 
KM  2 

1(14  2 
K14  2 
KM  J 
KM  .' 


charxe 

!*ecU. 

K).975 
KI.UTS 
Ml.»71 
Kl.U?.! 
KI.OT 

K),975 
II.KN] 
ll.KIU 
II.IIKI 
II.IOU 

II.IfKI 
II.KKI 
K1.725 
KI.H.'i(l 
11.22.5 

11. Km 

ll.KKI 

11,1(1(1 
ll.l(» 

ll.KIU 

11,1(11) 

11, KX 
ll,l((li 
ll.l(((i 
ll.lol 

in,!17.'i 
Kl.nr.i 
Kl.ilTS 
1(1. 'J75 
|ii,!l7.> 
1(I.!I7.'> 


Gauxe 
lloi(ht 

Feet. 

IIM'I 
KM  I 
KM  1 
KM  1 
KM  1 

KM'I 

KMO 
KM'U 
KM'd 
KM  U 

KM  0 
KM'd 
KCl  tt 
1(13  9 
Ki;)  !( 

1(13-9 
1(13  I 
KW-d 
;ii3  (1 

mi  0 

103  d 
Kl;l'(( 
103  (I 
101  s 
Idl   1 

10(1  3 
KMi  0 

Wd  ;p 

IC.P.9' 

to  t* 


Oio- 
charitp 

.St -ft. 

lO.Hjd 

10  mat 

UI.HH) 

i(i,)t.vi 

lU.IUd 

ld.s.-.o 

ld,72.i 
1(1.72.) 
1((.72.S 
Id. 725 

10.72.5 
1((,72.5 
lo.lKJd 
10. (Ml 
Kl.6dd 

10.00(1 
U.nild 
11.47.5 
(1.473 
!l.47i 

11.475 
(1.475 
M.47J 

s.oyi 
:.m> 

(i.iMd 

(r.4()(> 
li.32d 
(1.32(1 
(1.24d 


GauKD 
Hniiht 

Feet 

W  « 
9<)  (i 
Wl  fl 

m  5 

»9  4 

m  4 

V.ti 
(HI -4 
WI.4 
!KI   I 

ya  5 

»!)-5 
'Jfl  ti 
IW  5 
W  J 

tW  5 
(HI -4 
99-4 
99  4 
99  4 

99  4 

(HI -3 
«»  2 
99-2 
U9  2 

99-2 
99-2 
99-2 
99  1 
(fl  1 
9!»  1 


IHKI. 

Aug.. 

ni»- 

Gauge 

rhante 

lleiltht 

Sit -It 

Feet. 

fl.ogo 

m  I 

n,(K)o 

99   1 

H  m) 

99  1 

(i.(ll5 

99- 1 

.5.040 

991 

5,(Mfl 

9«  1 

5,940 

99-1 

5,  (Ml) 

99- 1 

5.940 

99  1 

5,94(1 

99  0 

0.015 

9»-(t 

6.01.5 

(IK  9 

0.09(1 

•W-n 

0.015 

9X.S 

O.d!., 

»» -8 

0.015 

«K  (i 

5.94(1 

9S  s 

5.94(1 

9H.K 

5, 940 

9,s« 

5.94(1 

9S.H 

5.94(1 

9S-9 

5.S70 

9^  (1 

5,, Slid 

9H-9 

5..sOd 

91s  9 

5.M(«I 

9N9 

5.S00 

9.S-9  1 

.'i.SOd 

(WO 

5.Sdd 

9.S-9 

5.73(1 

(IS  9 

5.73d 

99  (1 

5.73d 

(Hl-O 

charfe 
See  -ft 

S.730 

5.730 
5.7.3(1 
5.730 
5.7*1 

5,730 
5.730 
5,730 
5,730 
5,6«d 

5,59(1 
5,  .59(1 
5,  ,52(1 
5,. 52(1 
5,520 

5, ,52(1 
5,. 520 
5.520 
5. 520 
5,52(1 

5,590 

5.. 59(1 
5,. 590 
5,. 590 
5,5110 

5,. 59(1 
3.. 590 
5..5!*i 
3..5(KI 
5.60(1 
3.(i«il 


.Sept  .  l»lfl 


(inuite 
Height 


FiTt 


99-0 
99  (I 
99(1 

AN. 9 
»K  9 
9H-9 
9«-9 
UK  9 

9h.9 
91  9 
9K  9 
9H-!I 
VH'.l 

«»0 
9K  (I 
OX -9 
9»  9 
9H.9 

9S-9 


Din- 
rharKe 

.Sec.-fl 

5.080 

3.000 
5.00(1 
5.00(1 
5.00(1 

5,,59d 
5..5(K) 
5..5»(l 
5.. 59(1 
5.. 59(1 


«9(l 
99  1 1 
9(1  (I 
99(1 
IKl  1 


Oct..  1910 


Gauge 
Height 


l>i.v 
charge. 


Feet.      See. -ft. 


5,  .590 
5.. 590 
5.. 59(1 
3.59(1 
3,. 590 


5,600 
3.ttOd 
5, Odd 
5.00(1 
3.73d 


99  t 

991 
l«l  1 
99  I 
(H)  2 

99  2 
99 .2 
99. 2 
99  3 
99  3 


5,  .59(1 

9S.3 

5.. 59(1 

(IS.  4 

5.. 59(1 

9S  4 

5,  .59(1 

(IS  4 

5.  ,590 

9.S  4 

994 
99-4 
99.5 
99  5 
99. 9 


5.  .590         99  9 
KHi  4 

99.(1  I  5.000  KNl  I 
99  (I  i.liOO  I  Kl(l-4 
'Ml)  \     3.00(1  ■     Kid  4 


Kld-4 
KNl. 4 
10(1  4 
Kl(i-5 
l(HI-3 
l(l(l-5 


5.730 
5.7:t(l 
5,73d 
5,7,1(1 

5.»d0 

5,  son 

5.MNI 

5.  ml 

5.»7d 
5.S70 

5.S70 
5.940 
5.f40 
5.940 
5.940 

5.940 
5.940 
6.015 
0.015 
fl.32d 

6,. 320 
0.72d 

6.  72(1 
6.720 
6,720 

0.720 
0.7211 
0.720 
O.SdO 
0.li(!(l 
O.siM? 


M;.y, 

KJU.       1 

l(l2-d 

S.30(1 

Ki2d 

s,:lli(i 

102  1 

s.41(l 

11.2  1 

s.41(i 

M2  1 

S.IIO 

KI2-I 

S.410 

102  1 

S.4I11 

102  1 

s.tld 

102  2 

S..520 

102-2 

S..520 

102  2 

,S,.52(i 

liij  3 

s.o;id 

1112  3 

S.ltill 

102-3 

s,63tl  1 

102  4 

s.:iu  1 

102  4 

H.Tin  j 

102  4 

s.THi  1 

102  4 

S.7KI  1 

1(12-1 

N,74ll 

102  4 

s,r»o  ' 

102  3 

.'^   SMt    ' 

102  3 

S,<tt\  1 

102  5 

N.JvVt   1 

102-5 

s,sMi  1 

102  3 

>,\'>0  ' 

102  6  I     S.973 


102-0 
102-6 
102  0 
KI2-0  I 


June,  Kill. 


S.975 
1.973 


1112  0 

s.975  1 

102  6 

s.973  1 

Ki2  7 

9.10(1    1 

102  7 

9.10(1      : 

102  7 

9.  Kill 

102  7 

9. 100 

1112  7 

9.10(1 

1(12  7 

9.10(1 

102-s 

9, 223 

1(12  S 

9.225 

l(i2  S 

9. 223 

102 -s 

9.;23 

ln2  s 

9.223 

1"2  s 

9.223  i 

102  S 

9.223  1 

1(12-S 
102  s 
102  (I 
102  (I 
102  (1 

102  9 

KiJ  9 

1 02  9 

l"2  9 

102  9 

1(12-9 

io2-9  ; 

102-9 

102-9 


.3.'i(l 
.35(1 
.3,5(1 


<l 

3.V1 

9 

3.-.0 

9 

3.50 

9 

3.5(1 

9 
'1 

3.50  \ 

3.5d 
3.5(1 
3.V1 


103  : 
1(13-: 
1113  ; 
1113  : 


(1.72.5  I 
9,723  I 


103-2 
103  2 
103  2 
103  2 


July, 

1911. 

.August 

102-9 

9.3.VI 

1113-2 

103   0 

9.473 

103-2 

111;  0 

9.473 

103-2 

lii.(  0 

9.475 

103-2 

I113  0 

(1.473 

103-2 

KI3-0 

9. 173 

103-2 

1(13-0 

9.473 

103-2 

1113-0 

9.473 

103  2 

103  0 

9.  175 

103-2  1 

10.1.1 

9.  Ik  1(1 

103-2 

1113. 1 

9.000 

,1,3-2  ! 

103   1 

(I.OIIII 

103-2 

101-1 

(l.iiod 

1113-2 

loi-1 

9.000 

103-2 

103   1 

9.  (KNl 

103-2 

103-1 

d.lKKl 

103-2 

103-1 

9.(id0 

10.1-2 

103-1 

9.I)(H1 

!03-2 

1113- 1 

9.1)0(1 

103-2 

KI3  2 

9.725 

103-2 

l",!-2 

9. 723 

103-2  ; 

1113  2 

(1  723 

103-2  , 

1(13-2 

9.  7r> 

103-2 

1113-2 

(1. 725 

103  2 

1113  2 

9,723 

1113  2 

1(13  2 

' 

103  2  ■ 

9,735 
9,725 
9,725 
9.723 
9,725 

9,725 
(1,723 


.■(ept  ,  1911, 


103-1 

9,00(1 

103-1 

9  600 

103  1 

9,0(«l 

103-1 

9  O-HI 

103-1 

9.(10(1 

103-1 

(1  000 

103  1 

9.00(1  1 

103   1 

(l,0(NI 

103- 1 

9.11(10  ' 

103    1 

(l,OINI 

103-1 

(l.OOd   I 

KM-l 

9.600 

103-1 

(I.Otlo 

1'I3    1 

(1  0(H( 

1(1,1-1 

'i.lfNI 

lKl-1 

(I.IKNI 

KCI-I 

(1.1(00 

lull 

9  fum 

103-1 

(l.liOO 

103    1 

(I.OINl 

103-1 

(1.6(»i 

103  2 

o,  725 

103   1 

(l.t'CKt 

102  3 

s,s,50 

101  1 

(l.liKl 

11.2   1 

s,41ll 

103-1 

IMKIO 

102  1 

s,4Kl 

111,1-1 

9.1)0(1 

101  (1 

s.  19(1 

103  1 

9.  Odd 

101  7 

7  970 

1(1.1  1 

(l.(KHi 

101  3 

7.700 

10.1-1 

9.C«I 

lolI 

7.36(1 

103-1 

9.l»"0 

I1N1  9 

7.11VI 

103  1 

9.  111.. 

KNl  S 

7.070 

101  1 

9,(V<1 

100-,^ 

7.070 

103-1 

9.0(1(1    i 

1IN1,> 

7.070 

103-1 

9.1)0(1 

IINIS 

7.070 

103  1 

9.  (KNl 

IINI-S 

7.070 

103  1 

(l.OlNl 

IINI-S 

7.07(1 

103  1 

(I.OlNl    1 

KIO-S 

7.070 

i"i  1 

*.i,n;ii   ; 

l;if  s 

7.0711 

103    1 

9,IKN1    1 

Km  s 

7 .  (170 

103    1 

9.6IN1   ! 

KNl-S 

7,070 

103    1 

(I.OlNI   I 

lim-s 

7.070 

1 

loo-s 

7.070 

.NoTt     II,. Inn  gaugi.  heiglit  102  .5.1  the  raliiw  euryi.  i»  not  well  il.'linel. 
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DKPABTUBVT  OF  THE  INTBRIOR 


6  QEORGE  V,  A.  1016 

Daily  (Jauqe  Height  and  Discharge  of  Winnipeg  River  at  Pinawa  Channel, 

for  1912-13. 


ll.y. 

1(12 

Juar, 

1912 

July,  1912. 

Aug., 

1912 

8ept  ,  1912. 

Oct  ,  1«U. 

Day, 

Ciauxe 

Dis- 

Uaun 

l)i^ 

r.aiue 

!»•- 

Gauge 

Dia- 

Gauge 

Di«- 

Gauge 

Dia- 

lleiKhi 

charge 

Hniht 

charge 

Hright 

charge 

Height 

charge 

Height 

cbarge 

Height 

charge 

Feet 

Sec  (t 

Fert 

Swj-fl 

Fwt 

Secit 

Feet 

Seed 

Feet. 

Sectt 

Feet 

«ec.-(t. 

1 

KI2  J 

8,M0 

103S 

10,100 

3      . 

102  7 

9. 101) 

103-5 

10, lOO 

3 

1(12  7 

9.  Kill 

103  5 

10,1(10 

4 

1(12  7 

9,100 

103  fi 

10,225 

t       

102  7 

9,100 

103  e 

10,225 

• 

102  S 

9.225 

103  (1 
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7 
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8 
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» 
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10 
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9,35U 
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II 
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10.225 
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9,  .150 

IWI-O 

IO.J25 

13 

1(12  9 

9,3.1)0 
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10.225 

14 

IICI  0 
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103  « 

10,i25 

IS 

103  1 

9,«00 

103  e 

10,225 

103-4 

9.975 

to 

103- 1 

9,A(I0 

103  5 

10,100 

17 

103  1 

9.II0I> 

103-5 
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103  2 

9,725 

IH 

103  1 

9.ti(lO 

103  5 

10,100 

19 

Kt)  2 

9.725 

1(«  5 

10.100 

2U 

1032 

9,725 

l(«-4 

9,975 

103  It 

10.475 

i\ 

Kfl  2 

9.725 

1(13  4 

9.975 

1(«  2 

9,725 

22 

103  3 

'1,I«0 

KKI  4 

'.1.975 

2:1 

1(13  ■:) 

9.  MO 

103  4 

9.975 

21 

Ktt  3 

9,  Kill 

103  4 

9. 97-^ 

25 

103  3 

9, 1)50 

26 

103  3 

9,8.50 

27 

1(0  3 

9.lvS0 

103  2 

9,725 
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KKI  t 

9.975 

l(«  2 

9.725 

29 

llh  4 

9, 975 

10.1-2 

9  725 

Ml 

Ktr.i 

10,100 

31 

103-5 

June.  1913 


10,200 


July.  1913. 


Aon,  1913. 


.Sept  .  1913. 


Oct..  1913. 


!    i 


1 


9 
10 
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12 
13 
14 
15 

l» 
17 
18 
19 

20 

21 
22 
23 
24 
25 

20 
27 
28 
29 
30 
31 


10.400 
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Daily  Gauge  Height  and  Dibcharue  of  Winnipeg  River  at  Pinawa  Channel, 

for  1914. 


t 

3 
3 
4 

s 
c 

7 
8 
» 
10 

II 
12 
13 
U 
15 

Id 
17 
18 
19 

2(1 

21 
22 
23 
24 
2S 

2a 

27 
28 
29 
K) 
31 


D.>. 


M>y. 


Cause 
lleifht 


Feet 

102  2(1 
102  2U 
102-20 
1(12 '20 
IU2  3U 

102  40 
102  50 
l(n!'40 
102-40 


Diii- 
clukrie 


Mech 

8,500 
8.500 
8,5M) 
8,500 
8,«5U 

8.750 
8,850 
8,750 
8,75(1 


Ciautce 
Hei(ht 


Keet. 


103  S5 

103  as 

103  85 
11J3-70' 

103-70' 
103  701 
KM  75 
KKI  80 
103  80 

103-80 
103-81 
1(13  80 
103  82 
103  82 

103  83 
103  83 
IO;i  83 
103  84 
103  9U 


Dia- 
charse 


Mec.-ft 


10.3110 
10,, 100 
10,3(JI) 
10,400 

10,400 
10,400 
10,401) 
10.50(1 
10,500 

10.5(J0 
10,. 500 
10,500 
tO,5(NI 
10,500 

10,500 
10,500 
10.500 
10,500 
to,  ,500 
10,600 


July. 


Oauce 
Hei(hl 


Keel. 

iai-8« 
10:1-90 

l(J3  93 
103-93 
103  90 

Ifti  90 
103  90 
10:1  90 
103-87 
103-90 

103-87 
103-87 
103-95 
103-97 
103  97 

103-93 
103-90 
1(0  87 
10.1  85 
103  87 

103  87 
103-83 
103-84 
103-81 
103-80 

103  80 
103  81 
103-80 
103  79 
103  77 
103  75 


Di*- 
charxe 


Sec.-fl 

lo.aoo 
io,aoo 

10,(910 

io,aoo 
lo.aou 

10,600 

lo.aoo 
10. am 
lo.aoo 
10,  too 

10,600 

10,600 

10,700 
10,700 
10,700 

10,600 
10,60(1 

io,aoo 

10,500 
10,600 

10,600 
10.500 
10,, 500 
10,  .500 
10,500 

10,500 
10,. 500 
10.5(l<l 
10.  ,500 
10,400 

w.tnu 


Auguat. 


Gauce 
Heifht 


Feet 

IM.73 
103-71 
103-70 
103-71 
103  69 

103-65 

103  ao 

103  a5 
103  65 
103  62 

103  62 

ifl;i-a3 

103-59 
103  59 
103-59 

103-59 
103-50 
103-58 
103-58 
103  57 

103-57 
103-57 
103  56 
103 -.55 
103-57 

103-57 
10;i-57 
103  56 
103 -.53 
103  51 
103-48 


Dia- 
charge 


8ec.-rt 

10,400 
10. 400 
10,400 
10,400 
10,300 

10,300 
10,200 
10,300 
10,300 
10,300 

10,300 

10,300 
I0,2(J0 
10,200 
10,200 

10,200 
10,200 
10.200 
10,200 
10,200 

10,200 
10,200 
10,200 
10,200 
10,200 

10.200 
10,200 
10.200 
10.100 
10, 100 
10,100 


September. 


Gauce 
Ueiikt 


Feet 

103-44 
103-40 
103-37 
103-35 
IC3-3e 

103-39 
103-25 
103  26 
103  23 
I033O 

103-20 
103-30 
103-17 
103-15 
103-15 

103-10 
103  13 
103-13 
103-12 

103  :o 

103-10 
103-10 
103-15 
103-15 
103- 15> 

103- I5> 
103-15 
103- 15> 
103  10" 
1U3  10 


c  banco 


Sec.-ft 

10,000 
IO.(NKI 
9,950 
9,900 
9,950 

9,850 
9,800 
9,800 
9,7,50 
9,750 

9,750 
9,750 
9,700 
9,6.50 
9,650 

9,aoo 

9,650 
9.650 
9,650 
9,600 

9,600 
9,600 
9.e,V) 
9.8,50 
9,650 

9.650 
9,650 
9.650 
9,600 
9,600 


Octolwr. 


GauKO 
lleilht 


Feet 

103- 10< 
103-10' 
103' 10 
103  10' 
ia)-05' 

103  05' 
103-05 
103-05' 
103-10' 
103-10' 

103  151 
1113' 15 
10315' 
103 '20> 
103-20 

103-20' 
103-30' 
103-20' 
103-20 
103-20' 

103-15' 
103-15 
103-15' 
10310' 
103-10' 

103-00 

103-ai' 

I03'00> 
102-95 
102-90' 
102-90' 


Dis- 
charge 


Heo.-(t. 

«,60n 
9,600 
9,600 
9,600 
•,560 

9,550 
9,650 
9.550 

9,aoo 
«,aao 

»,6S0 
9.650 
9,650 
9,750 
9,750 

9,750 
9,750 
9.750 
9.750 
9,750 

9,650 
9,650 
9.650 
9,600 

«,aoo 

9,500 
9,500 
9,500 
9,400 
9,350 
9,350 


I; 


XoTB. — Gauge  heights  marked  thus  (')  interpolated. 

Below  gaufe  height  102-50  the  rating  curve  is  not  wpll  defined. 
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Mo;.rHi.Y  I)imnAR<iK  of  Winniprg  Rivor  at  Pinnwa  Channel  (Below  Control 
Dam),  for  the  years  1908  14. 
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May  . .     . 

JUIH* 

Jul.\ 

Aucuat 

^'*ptelll^le^ 
The  pitwhI 


May 
June 
July 

AujEU*t 
S'ptrliitHT 

Oiti.U-r 


Miiy 

Juni> 
Jul> 
AuKii-st 
.N'fi'rliitHT 

(lltl.lHT 


Tin-  [HTUM 


M;.y 
Junr 
July 

Aumi!*t 

S-piciiiU-r 

Mi-imIht 


'riji'lK'no.l 


Miiv 

JliTM' 

JuK 


I  hi'  ptTiixl 


June 
JuK 

AUL'U-T 


DWHAKQI  IM  Xtmnn-TtET. 


Muiimuin 


7. 02  J 
.^.IMl 
■I.BWl 
.'■.(Mil 
:,.7M> 
H.IM5 

7.03S 


n.hiin 

».417 

s.sai 

S..S«I 
4.417 


7..^ll« 

.5,>fl<l 

II.IUKI 

.'>,IJ.'ill 

.^.7:1(1 

!>.:tiit 

.^.:iv\ 

4,  lim 

.^.(Mll 

.V;)i(i 

(■..(IKO 

.^.4.vp 

Mmn 


«,J.VI 

.^,Mll 
A. mill 

A.  Mil 
9,7J(I 


1 1 ,  .'j:> 

li  iiim 
.•1.7.U1 
■1.7111 

11,1'i) 


S,!l7:i 


If 


I'. 


ii.:'4ii 
.1,7:111 

■i.SWI 
7:i<l 

7.'.') 


111.  Ii«i    i 


IM.lim 

iM.lNMt 


,s.:iiii 

h  '17.1 

».;i.vi 
».7.'o 

u.ivm 

7,11711 


'J,'.l7.'i 


7.'.'fi(l 
7.  L'HII 


Ili.itim 
111.41111 
111.  nm 
•i.iimi 
!l,:l.'>ii 

!i.:i.'>ii 


.^,7:«) 


n.4.i<i 

.s.aiiii 

,1.21111 
.1,.VVI 
A,  I.VI 

3.7IIII 


II. mm 

ti..ii>i 

.I.WNI 

.I.AKl 
It.  211(1 

7.3<m 


H,  71)11 

II.  HI  III 

!l.  7.1(1 
1.1.  Aid 

*.  211(1 

l>.  l.sil 


i.l.S.K) 
l|li.(l(lll 


d.lill" 


'111.411(1 
|ll.(ill(l 
111.211(1 
'.1,  711(1 
'1.1)11(1 

111.  imi 


KrN  urr. 

Total 
in 


.IM.WNI 
.1.1(1.  S(l(l 

.i4i,:i(i(i 

.144,  K  1(1 
.1.1(1.2(1(1 
1J.1.MI(I 


I.IHKI.IIOII 


.TIK.  211(1 
1I»,71III 
,1:111, »» 
a7K,3llll 

2,07H,  4(111 


(i7«,4(«) 

.Ki.'i.:tllll 

:i(i2.>««i 
:i44.:liNi 
,l:U,  211(1 
3»1.2(N1 

S.lkW. 2(111 


.'i;l4.!)iii> 
.S.K1.41N1 
SMMMld 
.l^.-Vid 
.'i7l.  21111 
.V14,2i»l 


.IfvS.Mm 
.V.I.'l.lHUI 


(i|.i.,vill 

l'..11.MHI 

(127. 21" 
.177  21111 
.v.m.iCNi 

;t.iiiV1.:iiiii 


l'lN\\\\    <'ll\NNH,,    AIIOVK    ( '(INIItOI.    DaM. 


//;..' 


!:!lii  t'li   till-   l'iti;t\V;t  ih.iiiiicl    w: 


fir>t  i'>talili>lii'(l  tciitati  -W  liy  ciiKiiiccr.-i  of  the  \Viiiiii|)fK  IClcctric  Haihvay 
(luriiiK  (■(iii-tniiti(iii.  Mr.  IJiiriiliaiii  li.xcd  this  pdiiif  as  a  im-tcring  station  f(ir 
the  .Maiiitdlia  lly(lrii);r:ii>liic  Survey  in  Jinic,  \'M'2. 
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Location  of  Section. — The  section  is  on  the  I^innwa  rhanncl,  fhn'<'-quartcrs 
of  a  mill'  alM)vc  the  control  dam  and  approximately  9 J  miles  aixive  the  plant 
of  the  Winnipeg  Street  Uailwiy.  The  initial  point  is  a  triannle  painted  hiatk 
and  refer^ni-ed  on  the  vertical  face  of  rock  on  the  left  bank  of  the  channel  hy  a 
painted  mark  reading  "I. P.  1 .5  feet  south." 

Records  i4i«i7nWc.  -Discharge  measurements  from  1912  liave  been  tak<n, 
and  daily  gauge  heights  for  the  year  1914  have  been  obtained.  No  dailv  dis- 
charges have  been  computed,  as  there  are  not  .sufficient  data  avtcilabie  on  which 
to  base  them. 

Drtiimuje  Area.-  The  channel  is  a  by-i)ass  of  the  Winnipeg  river,  and  the 
drainage  area  is  not  significant. 

(lautie.  The  gauges  used  in  lonneclion  with  this  section  are  three  in  number, 
one  at  the  mouth  of  tiie  channel  and  two  at  the  control  dam.  The  upper  one 
of  tliese  is  used  for  daily  records.  It  is  a  vertical  staff  gauge  fastened  to  the 
left  abutment  of  the  control  dam  on  the  upstream  side. 

Chantiti-  For  l.">()  feet  above  and  l.')()  feel  below  the  cliaiuiel  is  straight. 
It  is  a  rock  cut,  having  a  depth  of  about  10  feet  uiuhT  normal  conditions,  and 
with  high  banks  not  subject  to  overflow. 

Dixrhiiryi  Mtitsiiri iiuntfi.-  Three  have  been  taken  at  this  j)oiiit,  the  measure- 
ments are  made  with  I'riee  ni<ter  from  a  boat. 

/>ir«T.sioH.s.-  H-tween  the  metering  section  and  the  contml  dam  there  is  a 
by-channel  which  allows  of  wiiter  being  diverted,  tlie  amount  depending  ui)on 
the  stage,  as  the  flow  is  controlled  by  a  small  dam  with  a  inrmaiient  crest. 

Disc  UAiKiK  Mka.siukmknts  of  i'iiiawa  Channel  abitve  ('ontml  Dam.  I'.U2. 


H\  'iroKriii.li.T 


'        N'l  Wl.l'ti        :     >«li..n.  \.■ll,(■ll^  UcicIjI       i   l)i-<h:.ri!c. 


June        ;i        CM    Iturnhiirn 

July     i>  ; 


l.l.iT 


S,|.(l  H    i-T. 


IJ'O 

i.'i.:i 


1  '17 

.".11 


Ki...|  ;       .S>r-(t, 

liti  r,  '  |H,,. 

im  ;,.■,  'i.i; 

in.;  .'7  '.,» 


I'INAWA    ChANNKL,    WlNMl'K(i    StHKKT    HaII.WAY    PoWIOll    Hot  SK. 

IliMiinj.  The  station  was  established  to  obtain  a  rating  on  the  power 
-tation  under  as  wide  a  range  in  load  and  head  as  possible.  One  seeiinn  \\a> 
esial>iish(<l  by  \V.  .1.  Ireland  in  the  fnreliay  on  February  IS,  Hl|  t,  und  a  second 
ill  tile  tail-race  by  M.  S.  Mailden  on  May  7,  I'.Ul. 

Lanilion  of  Sicdoii.  -The  winter  section  in  the  forebay  is  located  about  7.") 
feel  above  the  racks.  The  initial  ])oint  is  marked  on  tlie  north  side  of  the 
t'drebay  below  the  coping.  The  summer  secticm  is  l.')0  feet  lielow  the  powcr- 
hiiiise.  ill  the  tail-race  of  the  plant.  The  initial  jxiiiit  is  marked  by  an  arrow 
cliiselled  on  a  bouhler  on  the  north  side  of  the  tail-race. 

]{(C(iriltf  Aniilablf.  Discharge  mea-urements  taken  under  a  wide  range  in 
Io.hI  and  head  have  been  taken,  sixty-three  being  made  at  the  forebay  section 
:iii(l  11,')  at  the  tail-race  section. 

(loiiiics. — The  foreliay  gaugi>  is  a  vertical  staff  fastened  to  the  north  wing 
wall,  near  its  intersection  with  the  rack  structure;  it  is  referred  to  W.l'.S. 
datum.     The  tail-race  gauge  is  a  vertical  statT  fastened  to  the  near  wall  of  the 

•  •■•\Vfr-!u;Usc  oil  the  imrih  side;  it  is  also  referred  to  W.i'.."s.  daiuni. 

r/i(U/;ic/.-  The  section  in  the  forebay  is  liable  to  cross  currenls  due  to  the 
"licration  of  the  several  machines.     The  tail-race  section  is  in  a  channel  fairlv 

•  iiiform  above  and  below  the  station. 
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Dischnrge  Meaaurements. — The  meuNurt>nu>nt(i  above  the  station  were  taken 
from  the  ice.     In  the  tail-race  they  were  made  from  a  boat. 

Diveraiona. — All  the  water  going  through  the  nower-hout*e  patwes  the  section 
in  the  forebiiy,  but  the  measuremenUt  made  in  the  tail-race  must  Ins  corrected 
for  lenknge  through  the  dam. 

Accuracy. — iSufRcient  mea-surementit  have  In-en  made  to  give  a  very  good 
rating  on  the  station  under  a  wide  range  in  load  and  bond. 

DiHi'HARUE  Measurements  of  Pinawa  ('hunnel  at  Head-race  W.  E.  S.  Ry., 

1914. 
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I.66 

87 

7,793 

!■; 

1.4.1.1 

267 

4,S4« 

1  62 

88 

7,878 

27 

1,4.1.1 

267 

4,7«K 

177 

87 

8.446 

27 

1 . 4:1.1 

267 

4,715 

1  79 

87 

8.423 

2S 

1.4:1,1 

267 

4,0211 

1  4.S 

88 

7.328 

2S 

1,4:1.1 

267 

4,9111 

1  46 

88 

7,19(1 

■•        2» 

1.4:15 

267 

5,25(1 

1)  98 

89 

5,181 

2<J 

1,4:15 

267 

5,2110 

1  08 

89 

5.641 

2!» 

1.43,1 

267 

S,2U« 

1   14 

89 

5.971 

311 

1,4:15 

267 

4,1175 

1  75 

88 

8,5.14 

April      4 

1,4.1.1 

267 

4,625 

1-5(1 

87 

7,267 

5 

1.435 

267 

5.1111 

U  91 

8« 

4,676 

iS 

1.435 

267 

5. 093 

U  99 

88 

5,046 

s 

1.435 

267 

t.im 

U  97 

88 

4.908 

i 

1.43.1 

267 

5,11(13 

U  94 

88 

4,804 

7 

1,435 

267 

4,823 

1-74 

87 

8,419 

*'          7 

1,435 

267 

4,771 

148 

87 

7.073 

*'          7 

1.435 

267 

4,ll7» 

1  27 

88 

8,174 

"          s 

1.435 

267 

4,7»H 

1. 49 

87 

7.148 

» 

1,435 

267 

4,678 

1  23 

88 

«,(«H 

III 

1,4.15 

267 

5,ll«5 

1   15 

88 

5,800 

III 

1.435 

3S7 

5.(139 

t  19 

88 

5,»84 

III 

1,435 

267 

5,0.19 

1  17 

88 

5,89.1 

III 

1,435 

267 

5.012 

Ml 

88 

5.542 

12 

1,435 

267 

5.146 

0  97 

89 

4.987 

12 

1 ,  435 

267 

5,119 

0-89 

89 

4,593 
4  986 

12 

1,435 

267 

5,093 

0-97 

88 

12 

1,435 

267 

5.119 

0-90 

89 

4^587 
4,326 

U 

1,435 

267 

6.124 

0-84 

88 

"       i;t 

!,43,1 

247 

4,w; 

1-34 

PS 

6,6-35 

14 

1,4,15 

267 

5.148 

0  73 

88 

8 

3,784 

14 

1,435 

267 

4,««3 

130 

881 

•,479 

NoTK. — All  iiieuHuretnents  tuki>n  under  in*  ronditiuna. 


IIAyiTOBA  BYDOOORAPaiO  BVRVET  12S 

SESSIONAL  PAPER  No.  2Sf 
DiscHARriE  Meahihumknth  of  Pinuwa  ChaniM'l  at  Tail-raio,  W.  E.  S.  Hy.,  \M\A. 


May 


" 

M  .1   Mi>il.l»ii 

7 

N 

N 

tt 

U 

» 

Id 

III 

II 

II 

II 

u 

12 

n 

It 

M 

1.^ 

lA 

1.^ 

In 

l» 

nl 

ID 

lu 

■^\ 

.11 

Jl 

-'1 
.11 

",'! 

L':l 

J-1 
Jl 

.'1 

143.1 
\U.\ 
I4.U 
IM 
M.I5 
I.VIt 
ll;i,f 
1 1.1.1 
I4,W 
u:u 
I4:l.1 
I4:>.1 
14:« 
I4.l.'> 
I4:i.t 
\u>, 

HM 
HiS 
UV, 
UM 
14.1,1 
I4:<.S 
I4U 
I  I.U 
I4.M 
141.1 
I4:i,'i 
I4.U 
I4:» 
H.1.1 

I  l.l.'i 
ll.l.-) 

I I  A 
1 1.11 
141.1 
1 1.1.1 
I  HI 
1 1.1.1 
141.1 
1 1.1.1 
1 11.1 

I  ir> 
1 4:<.i 

141.1 

1 1 1.1 
1 1:« 
14.1.1 

I  ir. 
1 1.1.1 
1 11.1 

14.1.1 
I  H.1 
14.1.1 
1 1 1.1 
1 1 1.1 
14!.1 
14.1.1 
1411 
14.1.1 
1 4:1.1 
14:1.1 
14.1.1 
14:1.1 
14:i.1 
1 1:1.1 
141.1 
14.1.1 
14.1.1 
I4J.1 
1.1:14 
141.1 
14:1.1 
I4:j.> 
14:1.1 


2IU 
2113 
2KI 
■iKi 
I'KI 

■i<a 
avi 
;i>3 
■in:) 

2113 
■ira 
I'W 
2K\ 
iKi 
■IXi 
2U 
2« 
iKK 

:'vi 

■iK\ 

I'W 
■iK\ 

iW 

■iw 

■iM 
:'vi 

JM 
■-"vl 
■JO 
Jul 
Jti 
JM 
J»:i 
JM 
J.VI 
JA.! 
2M 
JM 
J.i:! 
:l^.' 
J.M 
JM 

jM.i 

J.M 
■:<i 

JM 
JS) 
JM 
JM 
J!l:) 
JM 
JM 
JM 
J.Vi 
■ittK 
Jx:t 
J.h:! 
j.s;» 

JM 

J.M 
J.M 
JM 
JM 
JM 

J:ix 
JM 
JM 
J.M 


Hy   ft. 

3,734 
.l,«l.1 
:i.7.l« 
.i.dw 
3,  'Jit 
.<,.1MI 

3.ni,i 

:i,,Vi« 
:i..vvt 
:i,Ml 
:i,ii7i 

,1,01.1 

:i..il,) 
3,ilM 
3.M.I 
:l.44,1 

:i.47« 
:i,7j« 
3. ,1111 
:i.ii'.iv 
:i.,iMl 
3.  Ml 
.1.7.111 
3,M7 
:i,7.1« 
:l,«M 
:i.i>4l 
:i.i'.7ii 
3.1171 
3,7.11 
:i.iM7 
:i,,1iiii 
:i.M4 

3.l>liU 

:i.iiu7 
3.7VI 
3,lil1 
:i..lMi 

3,.1,M! 

:i,iil.l 
3.1111 
i.mi 

3.1113 

:i..lM) 
3.7,111 

3,lil.1 
3,7(11 

:i,.1:iii 
3.111.1 
3.1171 
3.*ii*y 
i.em 
3,9.1,j 
3.R'J» 
3.«,V1 
3,N4I 
3,H4I 
3,75(1 
3,7J« 
3,7jl) 
3,7X4 
3,ft43 
3,Ni') 
3.S0'J 
3.W3 
3.»41 
3. Ml 
3,1115 
3,  mm 
:l,Ml 
3. Ml 
3.M3 
3,69» 
3.871 


Ft.  per  Nee 

1  117 

2  14 
■i  17 
I  IIS 

1  «7 

2  Ki 
J  u 
I  J4 
I  .VI 
J  JJ 
J  JU 
J  :iii 
■i  jii 
J  II 
J  J2 

1  AH 
I  Mt 
J  11.1 

1  Hd 

2  13 
I  32 

J  im 

1  U.I 

J  in 

MM 

J  hi 

J  jS 
J  1,1 
J  17 

J  J5 

I  117 

J  J3 

J  ID 


1    IK.I 

1  'Kl 

1    111 

I  .Vi 

1  Ml 

J    J  J 

1  m 

1   7J 

Mil 

1    J^ 
1     ill 

I■:l.^ 

r.s\ 

Mm 

Mil 

1  77 

MW 

MB 

1  31 

1  J3 

II.  79 

J.  II 

Jill 

Mm 

2  117 

2  Ml 

|.|KI 

Ml 

|.:irt 

1   4J 

1  3li 

1.813     i 


Fwt 

4N  4 
4'!  II 
4«  .1 
4I(   1 
4H  4 
47  U 
4n  II 
47. H 
47  H 
4ll'H 
4lt  2 
4K  I 
41  7 
4H  3 
411  I 
47  4 
47(1 
411 -.1 
47  7 
4«    I 
47n 
411  H 
4'>  1 
4'>  1 
41  .1 
4x    I 
4X1 
41  J 
41  2 
4x  (1 
41  3 
47.11 
41  H 
41  J 
4i  3 
4.1  11 
41  II 
47  « 
47  H 
4111 
4»  11 
41  .1 
41  I 
47  9 
41  .1 
41  11 
41  3 
47  7 
4.SII 
4.1.2 
41  3 
41    1 
411  J 
41.1  II 
4'.l  J 
4«  1 
4.1* 
4,1  5 
4,1. 5 
41  .1 
4.1  ■« 
41  I 
4.1  0 
4X.9 
41. 1 
41  S 
48.8 
48' (I 
48  3 
48. H 
48-8 
487 
48  3 


T>iarharga 


7,3110 
7.7*1 
8.147 
7.J97 
7,:lVl 
7.271 
7,l«W 
4.423 
S.Khli 
8  ,V4;. 
8  4:17 

8.:i»4 

8,  181 
7.M4 

8.11M 
"i.VKI 

n.Vrj 
7.71(1 
«.(i2« 
7.8»1« 
4.7.12 
7.912 
7  J44 
8.  JW» 
7.J1(t 
1,11(1 
8,, 127 
i,J78 
7.923 
8,  I7i| 
8.3JI 
7,iiiU 
8,(ill7 
7,977 
8.442 

7,.im 

7.JirJ 

:i,9.iii 

1.II3I 

1. 71111 
.1.4(111 
.1,  774 
,1.1.14 
(1.4.19 
8,:il4 
7.1140 

7,(1,K1 

(1,11,1,1 
3.1147 

4.7J(I 
.1.:i9(l 
.1,  |ii3 
(l.WNI 
7.:i32 
7.  4!«l 
7.317 
I1.7.M 
11.315 
t.:i4« 
1  917 
\.a\!, 
J..1M 
8.1(16 
8.115 
3,643 
7,9()« 
8.411 
3,UUK 
4.112 
5,212 
5.449 
5.2113 
3.243 


8.  !Ki2 


126 


nm'AKI  ^KST  oF  THK  IMF.RlitR 


\  r 


6  QEORQE  V    A    i9ie 

Dim  iiAKiiK  MKAHrKKMKNTs  of  FiiiuwH  ( 'liunni'l  III   Tuil-rinc,   W.   V,.   -    Rv., 

WnA—ioncluiM. 


Dalf 


ll>  <lri»itriMihrr 


July 


III 
II 
II 
I.' 
I.' 
II 
II 

14 

r. 
ii 
III 
I'l 


Mxtrr 
Nil 


I4.M 
\US 
l«M 
Ifl.t 
14,1  • 
1 4.1. 
14117 
IM? 
141)7 
14V7 
14U7 
1 4117 
14U7 
14117 
I4U7 
1407 
I4K7 
1407 
14U7 
Mil? 
I4D7 
I4»; 
14117 
14.l.t 
14«7 
11117 
1 4117 
1 41)7 
1 4117 
1 4117 
141)7 
141)7 
141)7 
141)7 


Wiilth 


Kurt 


1              2M 

l.MH) 

1M 

il.Wll 

iM 

;i.iH« 

JW 

ii.iyn 

3KI 

:i.ir2ii 

JM 

:i.  1)2)1 

;"ii 

(Ml 

ilvl 

.(.oil 

;m 

;i.iii)M 

2II.I 

.l.Wil 

iM 

.\VM 

Ml 

a. Ml 

.'M 

i.tm 

IM 

ll.liW) 

■iw 

^I.Ml 

iii.1 

:i,»i:i 

JW 

:(.»l)n 

it) 

:t.72« 

2«.l 

:),7i>4 

2»:i 

.1,111.1 

ill 

.1  1).S4 

Wi 

:i.72» 

IM 

H.Ml 

2*1 

.■IMl^ 

W:l 

.1.MI 

2tl 

:l,72H 

:>iti 

a.MiJ. 

2!vl 

a.KUn 

IK\ 

4. nil 

2>i:i 

:i.7»4 

■iM 

3.B71 

2M 

J.,S4I 

JM) 

;).MI 

ZK\ 

3. 7111 

r<<)  li 


Mr 

\.'|.N 


Kt   ((ff « 


I   41 

.'  I\ 

1  "7 

1  I'l 
i  -M 

2  111 
I  21 

I  24 

II  Tn 

I    Ml 

I  4: 

I  .vi 

II  VI 
II    MM 

I   w 

1  I.-, 

2  11.1 
II  111 
1  71 
1   Mi 

I  «J 

II  1)4 

1  r.'i 

I   24 

I  23 

II  HI 

1  »:! 

2  117 

1  ;» 
I  III 

I  .17 

I  4<l 

II  1)1 


( inuxi. 
Il<'i()il 


4S  II 
41)  II 
41  1 
4H  II 
4'1  1 
411  I 
if  « 
4»  7 

40  I 
411  1 
411  1 
4n  K 
4k  I 
4>   1 

41  1 
4«  7 
41>  II 
41  I 
41  li 
41  7 
411  2 
41  4 
41  1 
4'l  II 
4»  1 
41  4 
411  II 
411  II 
41)  4 
4K  11 
41  2 
41-1 
41  1 
411  4 


lM..hnrn' 


II 

;  Mi: 

i.:im) 
:l,M7 
1..V42 
l.7ltt 
1.4M 
4. KM 
4.741 
2.wi;l 
1  1171) 
^  Mi 
•.IDDl 

i.iin) 
\nm 

.1.2.11 
.1.  VM 

7.1W.I 
1.4M 
li..Dt2 
7,1M«» 
7.111.1 
1  .124 
11,717 
4.111 
4.121 
.1.11.11 
7..VW 
7.711) 
1..I2S 
ll.;71 
:i.71)7 
.1.21 1 
.l.;i7.1 
;l.:u«) 


i    \ 


Ikirens  River,  Twonty-ninth  Kallu. 


VASmtllA   liriilNXiKAPHlC  HVHVMY 
^  ^WIONAl  •AF»€H  Ne.  2»f 

iiAiLv   l>i»*iHAH€ir,  of  Winnip<>«  Rivi-r  at  Pinawii  ('hnnin«l,  for  UlliJ. 


127 


4 

» 

7 

» 

10 

II 
l.> 

H 
II 

n 

l« 
i; 


.'I 


llMchi 


hWt 


Kr\ 

)w.ri 

4.  IIKI 

■illH  1 

i.Mm  1 

Obnwr  V 


M 

Kill 

A 

1^1 

It 

imi 

^ 

UWI 

4 

ILKI 

.1 

mm 

S 

iidi 

.1 

mm 

StMt 

ll.ll.VI 
.'l.lMI 

4.  Iim 
SM.I 

II.  IWI 

a.iLii 
.^.!».Vl 

.t.HWI 
9,1)111 

4.1KI 

.V  4111 1 

.^,H.lll 
«. :« 
a.Jiai 


III. 

Ph»r«>* 


.S>r    (t 

B  J4<l 
4.  1711 
.VA4II 

.^,!ll.l 

.V7H 

.1.7111 
.1,7  411 
.•i.,M{ll 
4.1ml 
.'  mil 

rt.'.H(i 

.1.9.11 


March 


(iailHi* 
Mfichi 


Itrl 


rhariii* 


April 


(iMIgn 

lli*t«bt 


n.D.m 

rt  twn 

i.iiS 

.l.«7ii 

n.J.vi 

ll..'7ii 

n.:>iiii 

nim 

H.  J.H.1 

il.MUl 

.1.77" 

li.imii 

B  lll.l 

.V»7ll 

.1,11.1.1 

1   3.11 

4.liii 
1  .UVl 
.1  7Vi 

1.7il'l 

.1  7'.1l 
.1. 1IKI 
1.  74" 

.1.  .1411 

.l.'I.M 

.1.  h7(I 

.VK.VI 

1.7:111 
.l,7».l 

.1.  I.Vl 
.1.7.11 
1  '.IIVI 
5.  Ml 

.Llim 
1.4M 

i.  Km 
1.  imi 
i.y.ii  1 

1.7III  I 
1.7711 
.1.741.  i 
l.ii-.1i 
:i,>»tii  I 

4.!tilll 


KrrI 


lll> 
rliargv* 


1.7111 

l.liiii 

1.7711 

1.71*1 

■■..•Si 

.1  ini 

.I.IAI 

It.  1.1.1 

iLlim 

l.Ml 

1.1111 

1.4411 

:i.44<i 

4.7/11 

1,11,11 

4,ii.!ll 

l.Mm 

.1.  Hill 

1.  ijii 

■I.:t7ii 

4.  till 

1.  UNI 

i.4:ii 

1..1IIII 

1,7.111 

1  .1.11 

:i.  imi 

4,»4li 

i,.ilii 

1  ii>»i 

May 


(iaiiK*  I      hi*         liuilVf  I 
Mi*ighf     rharti*    IIi.ikIii 


lli> 

I'lmrKi- 


tVl        M«r   (I 


1.  4W1 
1. 4lkl 
l.'ll 

.1,  Jll 
.l.tl7ii 


l..V«i 

.1.4411 

1.  171 

1  1411 

.V.1«l 

i.:ill 

1,71111 

4.'IM1 

l.li'.M 

4,!I.U 

4,  till 

4.771 

:l,.'lii 

l.imii 

i.imi 

4.  Hint 

4.11,1 

4,11,111 

.Mni 

4,<j:tti 

.1,2.-  1 

l.Ml 

.1,1.11 

l,:Wii 

S.:iW 

l.iM'i 

1  IIWI 

1.4III 

1.4711 

i.tii.i 

1  71111 

I.IH: 

1,11,1 

4,<llll 

4.U<lll 

llKll 

4  11.11 

1,  Iim 

i,ii;ii 

.l,7Jii 

l,4'.ii 

1.  l.'ll 

l.llVl 

,l,IHIl 

.1,  itM 

.1,,VIII 

:l,tl* 

1,2*1 

.l,:<4it 

J.KllI 

i,«il 

lum 

.l,27ll 

:i,,17() 

1,IIM) 

July 


4,IIV> 
l,,l,Hl 
1,72,1 
.1,  7,Vl 
l,:llii 

1,1711 
1,J7() 

.i.lVIII 

l,7iiii 
.1.7111 

1,119,1 

.1,71KI 

:t,riiii 
.1,:171 
.1,710 

l,)illll 
5,, 14(1 
.l,,VKl 
,l,:i.Hi 
3,72,1 

.1,24(1 
.1,11711 
1,21111 
.l.,12.1 
J,UU 

S,42.1 
3,770 

•..*« 
5.  7m 
5.. 140 
.1.6.10  I 


1.7.11 
Ldtm 
.I.WIII 
l.lltm 
l.Mn 

.1,(1711 
1  ;i«i 
A,  Mil) 
1,740 
:i,lliio 

4,1)21 
1,7011 
.l,!lll 
l,li-.>l 
,1,570 

l,lt,Vi 

;i,77ii 
l.:iiii 
1,7,111 

1.76.1 

.l,7:!li 
.l,7lio 
,l,,l.Vl 

;),,iii 
.i.:tiiu 

s,7(in 

S,H.Vl 
7,76t: 
.1.7.10 
5.72(1 
.1.B7.1 


.S'ptftnlii.r 


.11:11 
.^1*11 


i.n.io 

:i.7:il 

1. 1:1.1 

1  INMI 

S,7.-.i 

1   im 

1.  VMI 

l.Mil 

:i,71o 

,l,:i(Vl 

1,771 

1.731 

I.IMI 

l.fnill 

,l,l).Vl 

3,li,Vl 

1,1115 

lt,l)(HI 

D,o7o 

(1,045 

5,S50 

5,3«l 

,i.tri> 

•    415 

.io 

5,1211 
5,6.1.1 

l.Ti- 


5,560 
1.1-111 
6.116.1 
.l.ir.M 
5,Will 

5,. 121 
:l,,l,ll 
,1,  Im 
6,0:10 
6,ll5u 

6,025 
8,11:111 
5,»«,) 
:i,7n(i 
4, .1X11 

6.110 

6,21.111 
B.  2.10 
6.220 
6,155 

3, 1131 
5.  Ann 
n,;,-,:,'. 
6,020 
5,010 

5,1,10 


Novenilipr 


5,6!ri 
:i.i.|ii  I 
1,140  j 

6  .161 

6,:i,vi 

6,411 

6.,lllO 

6,:i,Vi 
4,:i:iii 


Dnvllilx 


6, 


1,10 


6,410 

6,:i7ii 
6,5111 
6,, 1411 
6,22.1 

4.1110 

6. mil 

6.6110 
6.  ttNi 
6,:16U 

6,6711 
6.440 
4.021 
6,  1,11 
6,540 

8,600 
6,140 
(i,  l.t,> 
5,740 
3,115 


6.. Hill 
6,11111 
6,240 
6,l.,VI 
6,261 

3., 121 

1,114 

11,100 
6,  210 

6.:i,io 
6,21111 
6, 125 
3.»40 
5,640 

tl,  ,11111 
6,, 160 
6, 4211 
6,6:1, 
0,:l:'i 


,V) 


4 

6 

8,  MO 
6,5,'iO 
4  625 

5. SMI 
1  Um 
4ioU5 
5.1I.VI 
6,315 
8,210 


Niim      •  IMaat  aliui  ilown  pan  i>(  ilny,  a<>t  luHirirni  data  in  iiiliinalu  duichariii'. 
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Daily  Discharge  of  Winnipeg  River  at  Pinawa  Channel,  for  1914. 


! 

January.        j 

Fehniary. 

March. 

April 

May. 

June. 

Day. 

(!ai«e 
ll.i«ht 

F«>1 

chaine 
Sw-ft 

HeiKht 
Feet. 

rhance 

Cauxr 
Heucht 

Dia- 
rhanie 

CiauKe 
H>'i<ht 

t)i»- 
rharice 

Oaun 
Ili-ight 

Dill- 
charge 

Giiutce       Dia- 
Hi>iilht     rharxe 

aec.lt 

Feet. 

Sec-ft 

Foet 

Sectt 

Feet. 

Soc-ft, 

Feet. 

Sec.-ft 

1 

3 
4 

5   . 

' 

i.9nn 
1.72(1 
.VH<in 
4.2.1(1 
e.160 

(1.21.1 

«,:ei 

fi,271 
6  171 

4.S1.1 
.1.»7ci 
«.2N1 
«,1W» 
.1,910 

1.125 

B.Illll 
(1,1111 
(i  2«.i 
(1.2:«1 

(!,1l«l 

1.9K1 
6.07.1 
d.liio 
1.7(111 
4. 171 

H.IW 

.i..ino 

4, SMI 
1.4(11) 
1,  l.VI 
5,&4(l 

1,(121 

s.sun 

«,  UK) 
.1,910 
d,29i 
8,2.10 

1,740 

« 

((,««l 
4  7i.1 

(i.l.Vl 
4.4(i0 

11.40(1 
d.lio 

«,H2(I 
(1.270 

1,»d() 

.1  IV  a  1 

fi.lio 

d.l'KI 

(1.200 

lu 

(1.0.S0 

.■>.r,i>i 

(i,1(1.1 

4.710 

4.1.VI 

11 
12 
1.1 
14 
IS 

4.ai 

.i.^rvi 
fi.2«n 
>\  ii.-i() 
ii,:«i,l 

11.211 
«.|i» 
,5.1««l 
4.><«1 

f..4»(l 
(i..11.1 
(1. 121 
ii.51.1 
1.740 

(t.o40 
4.2.VI 

li.olUl 

(i.ir. 
(1.  iiij 

B.l'.in 
(t,.Ki(l 
(1..VK1 
d.llo 
d.(W.'i 

(1,(440 
d.dllO 
d,44tl 
4,4.KI 
0,44(1 

1« 

rt,.'1tlt 

S.,170 
n,2ni 

(1.110 
(1.11211 
(>. 11711 

n.  1IVI 

«.  221 

(1.170 

«.2flO 
4.4>.1 

(l,7»fl 
d,d.i(l 

17 
IK 
19 
3C1 

i.im 
(i.  111'. 

li  7.VI 
11.  .■.70 
li.ltlll 

tt..10O   1 
4.271  i 

11,20(1  I 

11.  400 

d.d.l.i 
d..NN(l 

(1,9.K) 
d,4MI 
d.lKIS 

21 

22 
2.1 
24 
2.1 

:    (■i,)7.'> 
»t.  1"" 

1    i..'i"."i 

(1.  Ifl'l 

.'>  nui 
.V7M 

fi.iri 

(i.2<«l 

(1.(111 
4, 1170 
11.120 
(i..'>2.'> 
;     (l.iWI 

(i.ndii 
11.  tut  1 
tl.  120 
(1.2S0 
.l.'.i.'Ml 

! 

n..siiti 

ti.^'do 

j     «.2.>ll 

1     4.271 

1     4. '.(70 

4.710 
d.49fl 
(1  SHI 
d.Wll 
(1.940 

fi.lM   i 

i     (1..14.'. 

4,1110 

.1.9.1(1  1 

d..HKl 

1   ('i  1.11)  j 

(1.  no  1 

!     il.4iio 

H.t.lll 

d.:loll 

-' 

(i.l'KI  1 

,1   ItHO 

tl.710 

' 

i                 1     1  "70  1 

(t.lltl 

d.  140 

2<J 

!     11,2411  ' 
.') .  t'2-> 

'                         '       .')    IVHI    1 

ti.loti 

1        1  ■'■'■'" ; 

1,7IHI 

;il  . 

j           ,             ■'■"■'" ! 

!             .    1     4.4.V.  j   .             ■, 



^-    ■  —  =:rr 

.210 

.210 


.1.10 


i    1 


11 
12 
11 
II 
1.") 


tl 

1111  . 

11. 

1.-.0   , 

II. 

4i»i  i 

d 

29"  1 

1. 

!|i,1.1 

d.odo  , 

1 

■2<lti 

11 

220 

d 

d!,". 

d 

11.11 

d 

t(K.1 

d 

IKLI 

« 

l.VI 

4 

(171 

d 

17.') 

(\.(l.Vi 

d 

iMttl 

d 

7'Mi 

r, 

,'>t«i 

d 

-i.m 

4 

diKi 

tl 

2^1 

f 

l.Vi 

1- 

.'jm 

( 

.'.111 

( 

.11211 

ti.lVHi 


4,71.1 


fi 

,V10 

d. 

17.1 

4 

d.Vi 

6 

.141 

d 

7.SI 

d.(>4(l 

d 

7tHI 

d 

140 

d 

2.VI 

4 

."liO 

d 

171 

4.M-t 

ti,M^) 

d.72.1 

1.911 

d.4.vi  : 

d,42.1 

d.  ld.1 

4.170 

d.i.m 

d.4Nl 

d.dl.1 

d.740   ; 

d,14o  j 

d.21o  1 

4.171  ; 

n.dlii  1 

;     d.il90  1 

,     t,.^«. 

dAll 

d.-lo 

d.MO      ': 

7.011  ! 
7  010 

l,7d.-. 
.1  720 
tL'tim  ■ 
d.im.'i  1 
d.79ti  ! 

d.9;i(i 
d  ISO 
4.741 
«.2v1 

I    d.  7.1(1 

A  1)0(1 

d.7.10 
d.9ll 
d..17ti 
4.825 

!    «.721 

7.110 

'     7,lltl(i 

1  d:;;!;; 

d.llM    : 

d.22o  ' 

d.fO 

d.im 

d.  Iim 

4.s7ti 

d.  l.VI 

d  iKitl 

d.  HI 

7.11.10 

d.d70 

(LnVi 

4.990 

(1,.170 

K.'tdl 

d.915 

7,0,KI 

B..'440 

fi.NCi 

«,  4;i(i 

d.lsdo 

«.»15 

d.9iti 

«.d71l 

B,  711 

4.M1II 

M.ni 

d,,'ilii 
d.,'.2o 

4. I'm 

11.111 

(1.2II0 

d.ld.'. 
1.d40 
4,  loo 
1.901 
d.220 

d.20S 
d.ii.vi 
d,14o 
l.dil 
1, 9.111 

1.9,111 
A  Htm 
1.970 
.■..9.I.'. 
4,7111 

1.111 
4.110 
1.d:l1 
1,7"1 

N..TK       >'  I  »  "n  lln'-.*'  <\a\H  \tv  troubU*  »jm»  t*ni»Tifn«f.l 
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WiNNiPEo  KivER,  Head  of  Grand  du  Bonnet  Falls. 

History. — The  station  on  the  Winnipeg  river  at  (Irand  du  Bonnet  falls 
was  established  l>ceml)er  1,  1911,  by  A.  M.  Beale. 

Location  of  Section.  —The  section  is  1}2  miles  above  (irand  du  Bonnet  falls 
and  40()  feet  downstream  from  B.M.  138  B.,  WPS.  The  initial  point  is  a 
point  ehiselled  in  the  rork  (m  a  high  bare  point  on  the  left  bank  of  the  river.  It 
is  referenced  by  a  12-inch  poplar  5(5  feet  distant,  a  <)-inch  oak  tree  31  feet 
distant,  and  a  7-inch  oak  tree  48  feet  distant. 

Kecordu  mnilnblf.  -A  r»'cord  of  gauge  heights  has  been  kept  from  Julv  It), 
101 1,  to  March  10,  1<)12,  also  from  May  Ki  t)  November  8,  1<)13,  and  from  May 
14  to  July  2."),  1914.  The.se  records  are  not  continuous  during  each  period. 
Discharge  measurements  were  taken  during  the  period  1911-12. 

Drainage  area. — Approximately  r)3,10()  -^tiuare  miles. 

dauge. — .\  vertii'al  staff  gauge  is  placcnl  in  a  small  i)ay  on  the  right  shore, 
5(M)  feet  above  the  crest  of  the  (Irand  du  Bonnet  falls,  and  at  the  head  of  the 
portage.     It  is  referenced  to  WPS.  datum. 

Channel. — Left  shore  straight  for  o(M)  feet  al)ove  the  station,  the  right 
shore  is  slightly  curved.  Below  the  station  there  is  a  small  bay  on  the  left 
shore  and  the  right  shore  is  curved  about  (HK)  feet  below  the  station;  the  river 
bends  to  the  west  and  widens.  There  are  two  channels  at  the  section,  divided 
by  a  small  island  ,50  feet  wide  an<i  'M)  feet  from  the  left  shore,  the  right  cliannel 
is  170  feet  wide.  The  bed  of  the  channel  is  rock  and  clay,  and  not  subject  to 
shifting. 

Dincharye  //ic«,si(rpm('«/.s.-  Are  made  fron  a  boat  held  in  jKJsition  by  a  stay 
line. 

Aec.  ,'/. — Not  sufficient  measurements  have  been  made  to  define  a  dis- 
chargi'  curve  and  arrive  at  th(>  daily  discharges. 


Pigitin  Hivrr,  Htargonn  FaiU. 
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DiscHARCE  Measurements  of  Winnipeg  Hiver  near  Head  of  Grand  du  Bonnet 

Falls,  litll. 


D.ilf 

H\<ln>Kr!tplu'r. 

MrtiT 
No. 

Wi.llh 

AreH  of 
N'^'lion. 

Mran 
W'liM'ity, 

Ilt'lKllt. 

Di-schiirKc. 

mil 

Vrvl 

Mq.  ft. 

Ft  per  M4T 

Fift . 

S(^    (t. 

Ih'*'   1'.  7.  •» 

H..; 

N-  *  I'lrii" 

l.l^7 

i.i>; 

2I.U1II 
l'l.«l(» 

im 

I'lHl 

5  lis 
■|  Clj 

22.K27 
21!,  211) 

Mur      -:, 

A 

I'ln.- 

l.IsT 

;iM\ 

.•(i,:«M 

osii 

:!  7(1 

1.1.4:12 

:  i 


WHlTH.MorTH  HIVKH. 

Till'  source  of  tiic  Wliitenioiilii  river  is  in  Wliitenioutli  hike,  which  lies  in 
the  ^uuthea^tern  i)art  of  the  province.  The  course  of  the  river  is  generally 
north  from  the  source  to  its  junction  with  the  Winnipeg  river  just  helow  the 
Seven  Sisters  rai)i(ls  on  the  latter  stream. 

The  drainage  area  of  the  river  is  1,.')(>()  sfpiare  miles.  The  ui)i)er  i)art  of 
the  river  Hows  through  that  part  of  the  country  known  as  the  Julius  muskeg, 
aiitl  as  the  name  would  imply,  is  low  and  wet.  The  lower  part  of  the  valley  is 
narrow,  .-mil  the  land  fertile;  a  coiisideralile  iiortion  has  lieen  clcare<l  and  is  now 
under  cull ival ion.  The  lower  2  miles  of  the  river  (lows  ihrough  a  well-timhered 
licit  of  country,  sjiruce,  oak.  and  i)oi)lar  of  inerchanlaMe  size  heing  plentiful. 

The  lull  of  tlie  river  is  generally  of  clay,  hut  at  the  lower  en(l  rock  ridges 
extend  acrosstherivcr-i'cd.  and  at  one  point  form  what  is  known  as  Whitemouth 
falls,  wliich  is  near  the  mouth.  The  valley  i>  generally  from  'M)  to  .">()  feet  in 
height,  and  the  valley  proper  varies  from  2(K)  to  (ilM)  feet  wide. 

WlIITKMt)t  Til    HiVKU    AT    WhITK.MOI  TTl. 

///.vV'T//.  The  metering  section  was  estahlished  at  Whitemouth.  on  the 
river  of  that  name,  liy  (1.  H.  Hurnham.  on  .May  2S,  l<,tl2. 

LdCdlioii  of  Sictlon. — The  station  is  located  on  the  down-t ream  side  of  the 
traffic  bridge  which  crosses  the  river  about  !HMI  feet  northeast  of  the  Canadian 
J'acitic  Railway  station  at  Whitemouth.  The  initial  point  is  marked  liy  three 
wire  nails  driven  in  the  handrail  of  the  bridge  directly  aliove  the  .south  abut- 
ment, and  the  intervals  .-ire  also  marked  on  the  hanih;iii. 

/i'(crir(/.v  (;/(((7(i/)/(.-  n.'iily  estimated  di-charge^  are  .available  from  May  2'.'. 
11U2,  for  the  ojien-water  iiKnitlis.  During  the  winters  of  1'.I12-1H  and  l',>i:>-ll 
no  gauge  remrds  were  obtained,  but  for  the  winter  of  I'.U  I  these  reconls  an 
.•iv:,il:;ble. 

hniiiKjiii  mill.  The  drainage  arei  of  the  river  above  the  station  is  l.lOti 
s((iiare  mile-.  .Much  of  thi-  t(  rrilory  is  low-lying  and  4(f  a  swampy  nature  : 
latel\  il  ha-  been  i To--  (111  by  the  draiiKige  sy,-1em  in  connection  with  the  con- 
^iniitioii  of  the  ( oiiluit  for  the  <  Greater  \\  iiiiiipeg  water  Mioply.  the  Whitenioiitii 
III  ing  u-cd  a-  a  dlMharging  channel.     Thi^  has  noticeably  aliccted  the  How. 

Ciniiii .  A  vertical  st.alf  gauge,  graduated  to  tenth-',  is  fastened  to  a  iiih 
of  the  bridge  op|)o-ite  -tatioii  ill  of  tlie  section.  It  is  referred  to  a  beneh-iiiark 
iiinsistiiig  of  ;iii  iron  bolt  >unk  in  ,i  concrete  pil(>  tiear  the  bridge.  .\ii  ;irbitr,ii'\ 
d;it  uni  i-  ll-eil. 

'    i.'O. /'.,•.         till'    ri\  .  r    i-    liiUiieii    llllo    .-l\    eil,iniiei~    ii\     ihe    |i|ie    bents    oi'    j  in 

bridge.      The  lied  i-  of  cl;i>-  .•III"!  ll.ible  to  ^linh1   shifting.      The  depth  over  tin 
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section    under  normal  conditions,  averages  4  feet.     The  bank.,  are  n(.t  Kul.i,.,t 
to  overflow.  "   J  <  < 

Disclmrge  mrastmmcnh.-Sumni'nt  nieterinRs  hav  l)eeu  .fecund  to  define 

(lition-..     I  nd.T  i.e  eoiulitions  a  nun.l.er  hav  h.-en  taken,  hut  do  not  define  tlu- 
eur\e  of  diseharRe  eh-arly.     '1  he  measurements  are  made  from  the  l.ridR.' 

Arnmic,,.-^Thr  nceuraey  for  the  .liseharRe  cum.  is  high  over  a  ranije  in 
KauKc  heijihts  of  4  feet,  fn.m  7;i.S  to  77.:{.  ^ 


Dis<-ii.\it(;K  MK.\sii{K.MKNr.s  of  Whitemouth  Hiver  at  Whitem.iuth,  liil2  14. 
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J^AiLY  (tAitiK  HEHiiiT  AND   DiKCHAROK  of  Whitomouth  Kivcr  at  Whitemouth, 

for  1912. 

ll>rftiMNE0  «ra«,  1,400  aquiirft  milM.) 
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I'lic  Kciicral  (lir('(  linn  of  ihi-  river  from   Urciki  iilrid-;!'  in  hike  \Viinii|ii'ir. 

•'I  wliiili  liddy  of  water  Ihe  ri'.er  ciniili.'-.  i-  iiurili.     'I'hc  river  lolinw-  very 

-eiy  a  Mr.'iinht  line,  i!i(iu(ili  it   i.  very  -iiuiiui-  in  ii-  ciiir-e,  nearlv  doul  linj; 

-  leimtll  lietween  the  point-  nientiulieil. 

i'lie  (iraiiiajje  liM-in  of  ilie  river  i-   11C.,;!17  M|i:ar('  ii-ile-,  of  wliii  j;  f  .V47 
•    o.  Minnesota  'inii  !)al.o!:i    -(I.;,!!!)  in  >;.;,e.i,,,K,.,v.;n.  :;ii  !  2:\:.'.m  in  M:;uitol.a. 
valley  ol  the  rixcr  i-  not  detined  liy  Iiiwii  lianks,  a-  in  nio>t  case-.  Imt 

cut  to 


Tl 


wliole  (oiintry  slopes  gently  toward  the  river,  which  lies  in  a  channel 

■pth  of  froMl  L'.'i  to  .">()  feet    helow  the  plain. 


% 
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'riif  vallfV  of  till-  Hcil    river  \n  \\\v    oldest    distriel    in    the    provinee,   the 

aiui    lieinn   |>r.ntit;illy    all    xellhd    anil  far tl.      I.iitle  xtniiiliiiK    timlier    ix  to 

f>*  found,  only  eliinips  of  i-lni  and  anh,  with  jMipliir  and  eollonwooil,  lieinK  found 
nionn  the  river. 

'Pin-  stream  atTorded  the  (irst  means  of  aeress  to  the  roimtrv.  and  was 
navigated  for  a  niiniher  of  years  liefore  the  advent  of  tin-  railways  to  the  roiinlry 
hetwi-en  Crand  Forks  ami  lake  Winnipen.  This  irallii'  has,  however,  prarlie.dly 
eeased  to  exist  exee|it  ii|ioii  the  streteh  of  the  river  lielween  Winnipen  and  the 
lake.  The  Dominion  (iovenunent  have  Iniilt  a  dam  and  lock  near  the  inotiih 
of  the  river,  and  liy  operating  it,  an  N-ftiol  depth  for  navigation  purposes  is 
ensured  hetween  the  lake  anil  the  eity  of  Winnipeg. 

There  are  a  nuinlxr  of  important  eenlres  whi.h  are  loc'iled  alonK  the 
river.  amouK  tliexe  within  the  provinee  of  M;inilol>a  are:  Mmerson,  wliieli  i- 
just  north  of  the  international  l>oundary;  Winnipeg,  ;it  the  junrliuii  of  the 
Assinilmine  with  the  Ked  river  and  Selkirk.  In  ,'iddilion  to  these  there  .are  ;i 
numlier  of  sm.all  eommunities  loealeil  along  the  li.anks  of  ihr  river. 

Melerinn  stations  h.ive  heeii  located  from  lime  to  tinn-  .and  maint.'iined  for 
eertain  periods  .at  the  following  points  along  the  river  in  the  provinee  of  M,'imlol>;i : 

\.  \\  the  ( 'an.iili.an  Northern  {{ailway  liriilge  ;it   hiiner^on. 

-.  I'liree  miles  liclow  |]nier-on. 

;{.  .Vl   I'.lm  Park  liriilge.  in  Wiiniipen. 

■I.  At  liedwood  liridge,  in  \\  inni|>eg. 

Tnl,,il„ri<s.  riir  iriliutaries  of  the  Red  which  enter  th.il  river  within  \\\y 
province  of  .Maniloliji,  or  close  t.i  iis  ImundMries,  are:  I'emlMua  river,  Kose.ni 
river.  I{at  river.  .Morri-  river.  A-sinil>oine  river.  Seine  river.  Of  these,  the 
.\>sinilioine  i-  the  mo>t  import.ini ,  and  i>  jiiven  a  siparate  section  in  this  report. 
The  othiTs  are  considered  along  with  tlii'  IJed  river:  they  enter  it  in  the  order 
given,  from  source  to  mouth.  IJecords  of  discharge  fur  the  {{oNcaii  and  H.at 
are  fairly  continuous.  Iiut  for  the  others  only  i-olaled  nn^terings  ,ire  av.iil.ilile, 
and  are  therefore  listed  umler  the  head  of  miscellaneou-  nn'lerings. 

In  the  case  of  the  I'cmliiia,  note  should  I.e  made  that  this  river  Hows  |)arlly 
through  I'nite.l  States  territory.  Records  ,,f  it>  disch.arge  were  kept  l.y  the 
I  nite(l  St.ates  <  leological  Surv.'y  at  Neclie.  North  IVikota,  during  tin-  years 
l',Ht:{  to  IKUt,  inclusive,  and  are  included  in  the  report. 


Hki)   |{ivku  at  Kmkh.son. 

Ilislnnj.  The  -tation  was  estahlished  l,y  S.  S.  Scovil  on  May  ;$.  I!tl2 
and  has  heen  operated  steadily  from  that  date. 

I.orniion  nf  Stcti,„i.  Thv  section  is  located  on  the  downstream  side  of  the 
(  ana.han  Northern  liailw.iy  l.ridge  at  Knierson.  The  initial  point  is  at  the 
mter-section  of  the  er.d  jH.st  of  the  l)i„l^e  with  the  wooden  hand-rail  at  the  left 
hand  end  of  the  liridge  on  the  ilownstieam  side. 

Hiconh  .Jr.n7,iW(.  Daily  gauge  height  r.rords  hav.-  l.een  kept  for  each 
oi)en-water  season  sniee  the  station  Was  .■stal.lished.  and  intermittent  reading- 

under  winter  conditiuns  have  I n  ol.tained  for  the  same  i)eriod.     A  discharge 

curve  for  oi)en-water  and  winter  con.litions  has  l.e,-n  constructed,  and  from  it 
estimates  of  daily  discharge  have  heeii  arrived  at. 

Dniituiij,  .mi.  The  area  tril.utary  to  the  river  alx.ve  this  station  is  ;«  (i(MI 
s<piare  miles,  and  practically  all  of  it  is  s„uth  of  the  int..rnutional  Ixmndarv ' 

(,u((yr.    -A  ll-foot  vertical  staff  gauge  was  nailed  to  the  sheet 


the  west    pur,    10  feet    Upsliealn    from   tl 


piling 


ection.     On  March  "»,  1914,  it 


iiround 


changed  to  a  position  (m  the  west  side  ,,f  the  icel)reaker  above  th'«-  sect 
referred  to  the  Cunadian  (ieodetic  Survey  datum. 


was 
ion,  anil 
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ChttHwl.  Till-  iliiiiiiii'l  JM  (liv)ili'(l  \>y  tin-  liridnc  [licrw,  (ilhcrwisc  it  niii.iin^ 
llir  Himii-  iiiniir  all  ronilitiniiH.  'I'lii-  iHiltnm  is  lianl  chiy  inliiiil  wild  nrjivd. 
It  in  strniKliI  fi»r  |IK>  ffct  iiliovi-  the  «talii)ii  and  .'»(H)  feci  l.clow.  'Ihc  l.ank>  arf 
ImkIi  iukI  not  "-iil.jcct  III  ovirdow  tx(i|il  iiriilir  ixlraonliiiarv  citiKlitinns  '\'W- 
(IimmIn  of  IHT'.t,  IHH2,  ami  |H<t7  uvirllnvviil  tlir  liaiik^. 

IHsihiinir  MiiiHiin  III)  Ills.  Tiny  ari'  takni  frmii  the  (|invii>ln'ani  >ii|i'  nf 
the  hriilur,  r.xn-pt   illiilcr  wilitir  roiKlilioii.s  wlicri  they  arr  lakiii  froiii  tin-  ire. 

AiTiiinni.  ,\  r.iiiKi'  in  -taKi'  iiii'lir  niHii-uatcr  lunililiuii-  i.f  2t»  111  fcit  i- 
covitimI.  till'  ilisc|iar({i'  iiirvr  luirin  wll  'li'liiiril  Ih-Iwitii  Kaiijji-  liciKlils  7J!I  () 
anil  7ti."i  0,  liiyiiml  Hum-  liinil-  llir  ilrlinilion  i>  nut  so  himhI.  rnilcr  ici'  condi- 
tions a  ilisrliarKi'  riirvc  i>  will  drlimd  ImIwiiii  tlir  limit-  7I!(  (I  ,'uid  7.')|    ,j. 

l)i.s<iiM(i,K   .\U  \si  iii,\iKM>  of  |{id  Itivcr.it   linirr-on.  l!)|-_>    |  1. 
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Red  Hivek  Two  Milks  helow  Kmekson. 

flintory. — The  station  was  I'staMishcd  liy  (I.  H  'mriihani  on  Juiif  i:{. 
l'.M2.  It  was  abandoned  in  .\\)r\\.  VM'.i.  on  accou.  of  tin-  inaicosaliility 
of  cho  station. 

l.ocatwii  of  Settion.~-'r\w  section  was  on  the  farm  of  Thos.  Claris.  2'  ■>  miles 
lieiow  the  Canadian  Northern  Railway  hridfte  in  the  town  of  Kinerson.  The 
initial  point  is  a  nail  driven  in  the  foot  of  a  hlazed  elm  tree  on  the  right  bank 
uf  the  river,  just  alH)ve  high-water  mark. 

Hecords  nvnilnhle. — Rerords  of  da>lv  gauge  height  from  June  17.  I'-'Ti.  to 
April  12,  1913,  are  available;  also  several  discharge  measurements.  The 
disoharge  curve  was  not  defiiu'd  sufficiently  well  to  admit  of  ilaily  discharge 
i'>timates. 
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Drainage  Area.— Thi'  drainagp  ami  is  approximately  34,700  squaro   miles. 

Gauge.— \  vertical  staff  O-foot  gatiRP  is  spiked  to  a  i)il«'  driven  in  the  stream 
hed  120  feet  fn.m  the  initial  point.  It  is  referred  to  a  heni-h-mark  .set  at  arhi- 
trar>-  datum. 

Channel.— .K  single  ehannel  under  all  stages,  str.ught  for  IKK)  feet  .-ihove 
the  section  and  1,.'>00  feet  below.  The  bottom  is  of  s(  mud  and  liable  to 
shift.     The  banks  are  not  liable  to  overflow. 

Dixcharge  measurements- -\r(^  made  from  a  iioat  in  summer,  jind  iee  in 
winter. 

Disc  ii.\it(iK  Mkasi  KK.MK\TS  of  Hed  Hiver  2'^.  jniies  beh.w  Kmerson,  1!M2  Hi. 
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Kki)  Hivku  at  Ki.m   Pahk. 

lliyli.nj.  The  station  w:is  (>(.il)li>h<Ml  l,y  M.  S.  .M;i.ld.ii  on  .\iinii>l  |<) 
l!tr:  the  ol.jiii  ,,f  .-t;il.lisliiiiK  ^  M.itiuii  at  till--  point  w.is  to  >ccurf  iiirornii- 
tii'..  f.'nanliiin  <hMli:ir^i',  with  a  vi<\v  to  making  d<  !.•  iiiiii:itioii>  l,v  •^loi.c 
incM-iiri'iiiciit.  ■  ' 

./•"'"'"'"  I'f  >^edi„i,.-  The  meter  M-.tion  is  Hiualeu  on  the  .luwii>tr(aiii  si<h. 
nl  I-  111  l.-,rk  iniflic  l.riilKe  whi.li  cn.-rs  ih..  |{,.,1  liv.r  .it  Khii  park  within  the 
eily  Imiil-  ut  \\  iiiiiip.ir  and  .iliniit  A\  inil.s  aiiove  tlir  juii.  liuii  uf  the  A~,siiiil,nii„. 
aiiil  be,  riv.T-^.  'Mh-  iiiiti.d  point  ..f  tlie  MTlion  is  marked  on  the  wooden 
liaiKl-iail  :il  thi'  iinrtii  end  of  tiie  bridge  on  the  (io\Mi>ir('ani  >ide. 

n,a<nls,u;ill„l,l,.  I  ),iily  ^Mll^!;..  h.inht  re.i.liiiK^  have  I.erii  taken  fivin  \(i.-iim 
lit.    |«)1  J.  ,,„.      A  „„„||„.r  ,,1  di~i  li.irne  ine.iMireliieiits  have  al-o  Ihcii  scriin-.i 

I  III'  pn-eilre  x,{  the  .^1.  Andrew^  d;iln  in  the  Hed  river  hM>  :i  ni.iteriil  el'.  I  t 
iipi.li  the  .!l-i|iar!te  nieaHin  lueiit-  taken  ;it  tlii-  point,  but  one  of  t|„.  ,,1,,  ri- 
ot .-i.il.li-hiiiK  til,,  -tall,, II  .va~  to  M.ur,.  nvords  ,.v.r  that  peri,.,!  wluii  th,' 
,l:.iii  wa-  ,>peni,|.  Ther,'  iiav,'  I.eeii  n,>  eMJiiial,-  iiiaije  of  d.iilv  ,ii^,har"-  f.ir 
til,"  -lalioM.  ■  " 

Dm,, I,,.,,  .\,,„.  •j-li,-  ar.a  tributary  to  the  l{e,l  riv.r  ah-.v  Kini  f.aik 
bruise  I-   1 1, (ICO  >,,iiaiv  mil,-.  ' 

(•<n„!,  .      A  !l-foot   viriiial  >!alT  >.Miit;,.  wa     -piknl  I,,  ih,-  w,„„h'ii  ie.'-break,  r 
op|"'Mt,-latl,,ii  l+tiO  .,„  the  in.teril.tJ  >,rli,,i,.      'I'lii-  wa>  npia,---,!  ,,||    \,,vill,- 
l„r  (.  Iiy  a   v.Tliial  >t;in  t'auf;.'  whiiii  wa^  ra>l.  iie,l  t,.  tla-  e,.ii,  ivl,.  pjcriii  nii,i- 
Mreiini   aii,l   j.i>t    l,..h.w   ti,e   i,-,-bivak,r.     Tii..   ^;all):e   i>   r.'f.  iivii    t,,    M    I!   S 
•  latiini. 

.  .''"'""''•"■'''"■  "•''■'""'■I  i-  -iraidlit  r,,r  l.(»(MI  f,.,t  alMV..  tl„.  ~,-,ii„„  ami 
l,..(l(l  ti-,.t  l,.|.,\M  tl„-  baiik^  ar,.  hinh  aii,|  ii,>l  liabl,'  t,,  ov,rll,pw;  th,.  I„.,l  ,,t  t|., 
<haiiii,l  I-  ,.,nip,,>,Ml  ,,l  -aii,l  ,ali,i  ,lav  and  >,,iii,w|ial  iiabj,-  t,,  -iiiftiiii;  Th, 
'haiiMil  It-ell  1-  ,livi,i,i|  iiit,i  two  ,-h.iiiii,.|>  bv  a  ,-iiIie  \m<\\if  pi.r 
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h  mhargc  miusurenunU.-'rUf  ilisrliurKc  measuri'inentii  are  taken  from  the 
<lowii>  r  i'rn  side  of  tin-  hridgo. 

Acihraci/.'-  Ow'uifi  to  tin-  i-ffoct  of  the  <iprration  of  the  St.  Andrews  diun 
it  h.i.s  iKil  been  jMissililc  to  coii.'^trucl  a  discharge  curve  for  tliis  .station.  Primarily 
the  station  was  estaltiished  with  the  oliject  (»f  making  slope  discharRe  experi- 
ments under  conditions  ohtaininn  when  thi-  dam  was  closed,  but  owing  to  the 
distanci-  that  the  water  is  hacked  up  Ixyond  the  station,  sufficient  fall  could 
not  he  ol)taini'd  in  a  stretch  of  several  miles  to  rentier  the  results  ol)taine<i  at 
all  reliable.  When  the  (him  is  open  the  discharg«'  measurements  are  quite 
reliable. 

ni.s(  ii.MKiK  Mkasiukmknth  of  Red  Hiver  at  Kim  Park,  Winnipeg,  1014. 
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Ukii  I!i\kk  a  I    Hkhwooi)  nnincK. 

Ilisliini.  Tiic  -tMtiiin  \v:is  c-t:iMi~hfd  a1  Hcdwodd  iiridp'.  WiiniipcL'.  <'ii 
March  S.   1<U:*,  by  (i.  II.  Muriiliani. 

I.nciilitiii  11/  Sirtiiiii.  Tlif  MMtion  i.-  located  011  the  doWii-trcMni  -idr  of  the 
Hcdwodd  tnillic  brid«c.  The  iiiiii.il  ponit  nf  liie  -cciiivn  ix  ni;irkcd  uii  the 
hand-rail  ;it   llic  hl'i  .ml  ul'  the  liridci^  on  ihc  d<i\vn>lrr,iiii  side. 

h'linnlsniiiiltilili .  I  ):iily  cauKcJicijilit  n  :n'iii|is  frnm  .l:inuarv  I,  lull).  t,i  .luiic 
21,   HM»,  have  lic.ii  furni-hcd  l.v  the  (  ilv  of  \\  intiiiicn   Higli'  I'n-Mirc    I'laiit, 

Fnun  .\iimisl  -Jl,  I'llL'.  Ill  tl nd  »(  101  I.  iiitcrniiili  iit  kmmkc  hnnJits  ;irc  av.ti!- 

ablf  t'nini  our  <iwii  rcinnl-.      No  (>iiin:iti-.  of    billy  di-cli.-iriic  li.ivc  lucn  niatlc 

Dniinihii  .\ri,i.  The  ili-aiii;if;e  .■irea  l\  iii^  al-ive  th"  -e.  ( imi  at  Hedwoud 
liridjrc  liieliido  the  area  drained  by  the  .\— -In  liuinc  rivir,  in  aildilinn  to  that 
dr.aiticd  iiy  the   l{eil  above  the  staiiiili. 

<i'itiiiit.      riie  tirsi   Kaiiiie  wa-  hisi.illed  on  .\n);u>t   'Jl,    IIU'.';  it   w.-i-  i)lai-ed 

on  the-  inide  face  of  tiie  iee-l,reaker  opposite  c rele  pier,  ami  li  feet   above  it. 

On  Noviinber  17,  IIU'J.  il  \va-  repLu  ed  iiy  a  new  cailS"'  wliieli  \\a>  pi.ieed  nearer 
the  eeiitre  of  the  lee-l ifea ker.       I!,  lli   weri    relerred   to   I!    1*  .■<.  d  itillll. 

Chinnul.  The  el.annel  i~  Mraluhl  lot  .i  r.in-lderable  di-laine  liolh  above 
.•in.l  below  the  -ectioii.  The  bottom  is  -:indy  cl.ay  and  liable  to  hiri;  the  baidi- 
are  hinh  and  not   liable  to  overflow.      The  channel  at  thl-<  point   1-  divided  bv 

the  piers  of  the   bridge. 

liisihiinji  Miiisiin  nil  Ills.  Me.isureinent-  have  been  taken  from  tiie  diiwn- 
-Iream  side  of  the  bridge,  but  -llllieient  meterinj;^  have  not  been  made  to  deliiH 
,'i  di-charjre  i  urvc. 


hi 


hi 
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PEMBINA  RIVKR. 

Tlie  Peniliiiiii  river  is  one  of  the  tril)Utiiries  of  tlie  Red  river  entering  from 
the  west.  Tlie  heailwaters  ri.se  on  the  nortlieni  slope  of  Tiirth-  niountiiin  and 
the  main  river  flows  easterly  and  then  south,  crossing  the  international  boundary 
into  North  Dakota  in  tp.  1,  R.  t>  \V  P.M.;  it  then  turns  east  and  Hows  in  a 
direction  roughly  jiaraileling  the  boundary  to  its  junction  with  the  Red  river, 
.">  miles  above  Kmerson. 

The  drainage  area  of  the  Pembina  is  4,1S(I  s(iuare  miles.  1.440  stpiare  miles 
■  if  which  are  in  Dakota,  the  balance  being  in  Manitoba.  In  the  upper  portion 
itf  the  river  the  river  Hows  through  a  well-defined  valley,  especially  in  that  part 
where  it  approaches  the  l>ounilary.  Tlie  lower  part  of  the  river  is  in  typical 
prairie  country,  thi'  bank>  lieing  cut  sharply  down  from  the  >urrouMding  country 
.•ind  being  composed  of  clay  and  sand. 

The  river-bed  is  of  sand,  gravel,  and  cl.iy.  the  banks  ;ire  c.-isiiy  enMled.  and 
the  channel  is  generally  shifting.  It  varies  from  2(1  to  IX)  feet  ui  width,  but  in 
several  places  in  the  upi)er  H'acho  it  widens  out  into  lakes.  a>  i'elican.  Hock, 
and  .'^wan  lakes. 

The  country  drained  is  well  >ettled,  and  good  roads  are  to  be  found  through- 
out  the  district. 

Iroiu  reiord-  ki'i)t  by  the  I'nited  ."states  (leolojjical  Survey  at  Neche,  N.D., 
f.ir  the  year-  I'.HIH  to  I'.tlil.  inclusive,  it  has  been  found  that  the  discli.irge  v.iries 
between  o  c  f  -.  ill  .Viigii-t.  September,  and  Octolier,  HtHl.  to  :).^70  I  f  ~.  in 
M;.\.   !>.M)4. 


^Il>^ml.^   Dis.  iiAituKof  Pi'nibiiia  I{iv> 


Neche,  North  Dakota,  for  1<M«. 
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Hi 

li'l 


Pkmiiina  Hivku  at  La  Hivi^rf.. 


llixliirii.  TIk-  niclcr  ■^tiilioii  mi  tlic  l'cinl>ii>:i  ri\iT  :it  I,:i  Hivicri-  Wif  cstali- 
li-^licil  on  Ocldlxr  l{,  \\>\'l.  I>y  \V.  (!.  Wordi-ii.  'I'lic  ()|nTiiliiiii  of  llic  .-tiilioii  was 
•  lisroiitiiiili'il  the  t'lul  of  M;in-li,  1".H:< 

l.iH-tiliiiii  iif  Sirtiiiu.-  'Flic  station  is  lo<'at(><l  on  tin'  (lowii^lrrain  side  of  the 
tradir  liriilfji-  at  I.a  Hivit'Tf.  lialf-a-niilf  west  of  the  ('ana<lian  Pacific  Haihvay 
>tation.  I  inilc  liclow  tlic  railroad  liridnc,  and  llincMiuartcrs  of  a  mile  In-low  the 
dam.  'I'lic  initial  |>oint  is  marked  iiy  an  arrow  cut  in  the  handrail  of  the  liridgo 
at  the  >oiithcast  cornor. 

liifiinls  Aiiiilablt.-  \  few  |caiif{e  ht-ifchts  arc  availalilc  for  the  period  duriuK 
which  the  station  was  operated,  and  two  <lischarue  measurements  were  taken 
during  Octoher,  V.H'2. 

Uriiiuiuji  .1 /■(((. -—'I'he  ari'a  tritmtary  to  the  I'emliina  river  ahove  I.a  Hivi^re 
is  1.S4I)  >(iuare  miles. 

Chiiiiiiil.-  The  river  i^  contined  to  one  channel  at  .all  >taKes:  the  lied  of 
tiie  stream  is  of  >ilt  and  clay,  and  fairly  permanent.  The  channel  is  straight 
for  2.">t)  feet  aliove  the  >ection  and  5(M)  feet  below.  'J'he  l>ank>^  are  high  and  not 
lialile  to  overflow. 

Dischiinif  MmsKrnni  Ills  -  Discharge  measurements  were  taken  from  the 
downstream  side  of  tin-  Indlic  bridge. 

I)iiiisiiinx. — .\  dam  placed  in  the  river  al)out  three-<iuarters  of  a  mile  above 
the  station  forms  .a  |M)nd  which  is  used  by  tin-  railway  as  a  source  of  water  su))ply. 
During  the  low-water  season  a  very  large  proportion  of  the  water  i-^  u.sed  for 
this  purpos.'. 

AiTiiroiii.  -As  only  two  discharge  measurements  h.ive  been  made  at  the 
-talinii,  no  estimates  of  daily  disciiarge  have  been  made. 


DisiHAiii^K   MkvsI  ai  MKMs  of  I'embina  river  Ml   l..i  Hivien  .  P.M2 

II     lr'.iir:i|.|ivr  M.'.r  WuiW,  \ 

\..  s. 

I.-.1  S.|   1'  I  ! 


<.f      I        Mi'.'in 

.11         ■      \.N.-1M 


f  iiiiiiri-  I  llM  h  irsc. 

Il.'iilh'        I 


4         W.i.l.n  .V  I  ..I.. I. 
•.     i    I   .11,1. 


I'  1    .'1 

I'll  r. 
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H  ! 
h  i 
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HosK.M    HIVF.H. 

-I    l!o-i:iii  rivir  i-  the  largest   trilmtary  entering  ilic  Hed  ri\(r  fmni  the 
ihin  the  priiviiic    of  .Maiiitiiba.      'I'he  moiitli  of  ihe   i'oseail   is  .about    I'i 
.:         .lorih  of  the  iiit   rnationai  I'ound.iry.  ai'd  il  ilr.iiiis  the  territory  Iviiig  to 
'  '     «i'-1    .111(1  Miiilh  ol    I  lie  lake  of  the   Woods. 

The  gener.il  din-ctioli  followed  iiV  the  Hose.iil  i-  liortliwcsi.  but  the  ;icIumI 
.i.urse  of  the  river  is  very  sinuous;  .iboiit  half  iis  length  lies  in  Iniled  Siaie- 
ierrilor\.  The  banks  of  the  ri\er  v!ir\  from  Id  to  lli  iVei  m  height,  and  are 
cut  sharpl>  clown  from  the  pr.iirie  l'\rl.  The  ii\ir  boiioiu  ami  b;ink<  are 
eompo-ed  chielly  of  heavy  elav. 

The  drainage  area  is  I.!l,s7  siiu.ire  mile-.,  s'.Mi  -quire  miles  biing  in  M.uiiioba 
and  l,(»'.t7  scpiare  miles  in  the  si:itc  of  Minnesoi.i.  A  large  pari  of  the  dr.iinage 
are.i  is  iiiidi  r  i  ultivation.  there  being  little  s|,iii(|iiig  limber  in  th.il  part  within 
1  fie  proviiiec.  What  lliere  is  (oiisisi,  niosilv  of  (!ni.  a-li.  ami  oal.,  \  cry  lilth 
ol  which  is  of  1  ciinmcr.i.il  si/i-. 

I  ciiisiderable  drainage  wurk  has  I n  diuie  in  the  b.isin,  cspcc  i;illy  on  the 

I'niicci  Stalls  >i(lc  of  the  lim  .  Tliere  are  no  towns  of  any  sj/,.  i,,  |„.  f,,unil 
aloiiii  I  in  river,  but  three  -niall  \lllages  mtc  si,  lorMled;  these  are  ."sprague,  near 
ilie  iniem.iiiciii.il  biiiimlarx'  on  the  I!iclg(\ille  br.imh  of  the  ( 'anacli.in  Northern 
railwax        ilie   -cccuiil    is   ,Stc  w.arl  bum.    on      the   s^mie    line;     and    the    third    i- 
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I)..,nini..n  (  itv,  l.„:,i,.,l  at  ih..  .rosMnR  of  tl.o  KmiTson  l.ran.li  ..f  ti,..  Cana.lian 
I. •Hill. •  r.iihviiv,   II    liavmif  a  pupiilation  of  al)oul  two  hmidrcl 

|)|-rl,.„K..  liH.aMir.i,i.r.1s  have  l..-..n  liia(|<'  at  vnrio.is  s.rtio...  o,i  tlir  riv.T 
-mr-  l„.  .-tal.l.>l,mrnt  nl  th.-  snrvv  in  l!»r.'.  Tlrr  s,.,.ti.,„<  w.t.'  iim..|  and  tlirn 
Mtj.mdui.nl   III   lavoiir  of  niur..  suiiaM,.  onf>,   for   various   r.'a>on>.   an<l   an-  a> 

1.   At  Dominion  <itv. 
-'.   At  Ma-k»Tvilli's  farin. 
'■>.    At   Mayiii-'-  I'ariii. 

i.   Mtlow  Doinjnion  City,  in  iisr  at  prcsriit. 
riir  iv.ords  ol.iaiiM'd  at  tlif-.-  >lalioii.s  and  the  rrsiilts  follow. 

nosK.\r  HivKu  w  Haskkkvili.k  s  F.\um. 

Ihstont.  A  -.talion  w.is  ..stal-lisli,..!  l,y  C.  J.  Laml.,  Januarv  l:i.  1<»13  at 
.Maviir  »  t.inii.  It  Mip<TM-<l,.,l  thr  station  at  Dominion  Ciiv.  ami  was  oDcritcd 
until  Apr,!.  VMA.  Tl„.  o|,j....,  ,vas  to  obtain  winter  rr,.,.rds.  Lit  th.  m  ord' 
w.rr  not  s,,n4.,.,ory.  an.l  a  station  was  ,-s*al.lisli,.d  on  April  LM,  lltlH  l.v  Wfx 
linr.  to  takr  Its  plac-.  wh.rc  mon^  rrlial.lc  r.-rords  could  l.c  ol.tain.-d  and  the 
operation  wouhl  t>e  more  eeonomieal. 

r..n,ln.n  of  Suho,,  The  st.ation  is  on  (he  downstream  sid.^  of  the  traffie 
l.ri.lKe  al  l?,askervi!l,.s  larm,  al.oiit  it  miles  al.ove  Dominion  (jtv  The  inithl 
I...11II  IS  inark.Ml  (l  +  (M»  on  the  southwest  -■■..rner  of  the  hridRe 

KM /'''.Tt'oM '"'"''''•     I'lV'-'  »^":'«''  ''.'■i«''t  reeords  for  the  open-water  sea.son  of 
M.    ,Mid  l'..il  are  availal-le    an.l  suHhi..,,!    meterings  were  taken  to  .lefine  the 
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tion  1.  Miarkr.l  l.y  ilir.r  ti-ni.li  -pikc^  <lri\.n  in  ih.'  unanl-rail  oi  il„'  l.ri.lir,- 
iipproa.h  at   ilic  -oiiiliia-t  .oriK  r  of  tin-  l.n.lur 

U>n,nls,i,,i,h,hh  AKainfi'laiulii  riMonlfruni  Mav'.'lt.  I'.HJ.  lo  I ). ,  .ml..  i- :{| 
ntlL',  was  k.|.l,  .'.n,!  a  Milli.i.  i.l   niiinlxr  ol  in.  l..|i,m~  w.Tf  tak.i 1.  lin,.  il,,' 

•  ll-rharK.-  .iirv-  l  ,i,1n  u..||.  i;,iiinat.-  „\  .lailv  .li^.^liarK-  liav  L.-n  iin.l..  |„r 
llir  |M'rioi|. 

Dninia.ji  .!,,</.  Tl,,.  ,|rama({.'  ana  al.ov.'  th..  -lalioii  i-  l,<t|(l  -.in  ir-  mil.- 
part  ..fw  ,1,1,  I,,..  ,„  |-mi,,|  siai..,  t.ir.lory,      .\<  tli.^  lan.l  i.  «,.„.  lallv  l..vv-lvini£ 

con-i,  .ral.l,-  , Iranian.'  "oik  I, a-  I,  ,|on.  ,  .- ialh   «..ull,  ,.f  il,.-  inl.rnac ai 

"oiiiiijarx 

I  f  '"'!'■'',  ^,^'■'■'''••■11  -i:ilT  naiiL'-  -|>ik..l  1.,  Il,,'  i|owii»tn-am  >i.l,'  .,f  a  i.ij..  I„i,i 
4   Icct    IhI.iw    ilic  ■..•.11, .11,   aii.l   r.f.rr.Ml   t..  (an.   <;<•...   S.   .jaliim        V    M    ||  s 

•  .••n.h-mark     I.,  ih..  sini.^  .laliimi.  mark..]   l.v  a   ^iik.^  .Iriv.'n   int..  .,n   ,iniiM..l 

pill-  on  tl,..  s.iutli  »i.|..  ,.|  ||„.  riv.T  ..pp,.v|i..  Maiion  ()+-:{(»  on  i| tion  i-  ii«..,l 

as  a  rrfrriiicc. 

/7.<;«/„/.<  »!,.•.  hiim.l  at  all  ^laK.'v  I-  -lr.iii£lit  f..r  .-rfl  f....|  al..,v..  il,.. 
^(•.ti.m.  an.l  l».,(l  l„|.,^v       n,,.  |„.„,|  „,  ,|„.  ,,r,,„„  j.  ,.|,„.    .„„|  ,„.r,„,,„.,„  .     ,,„. 

hanks  an-  lial.lc  to  o\.  rilow  at  liinti  ,taK<>. 

/>/.sf/i.jij/(  M,„^iii,,ii,„is.  Ma, I.-  from  th.'  .jt.wnstr.'am  sj.j,.  „f  ||„,  ,r,Hi,. 
l>ri(lK<'. 

Acfuniru.  Tin-  .li-.  Iiartj.-  tiirvr  i-  wril  .l.-fin.-i  ov.t  tin-  ranu.'  in  .|aKi- 
..l.s.rv.-.l,  a  partial  .-onirartion  ..f  tin-  <'|,ani..'l  half  a  mil,-  Iwlow  tl,.-  Mati.Ti, 
und.T  hiKli  >laKcs  i.-mls  towards  a  l.ack-wattT  .'(T.-.t  on  th.-  station 


DiHCHAKUE  Mkahirrmknth  of  R.wpuu  Hivcr  at  F)omini<in  Citv.  I<tl2. 
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Hy.tnicraph^r 


1*12 

*'^»    t  I 

M»y.  21  S  .s  .Sf,iv.l 

June       IK  !  <i  II    Kurahi.ii 

July       II  I  (i  H    llumha.., 

Au«        7  1  H  (i    Wnr.li-n 

Au«.    124  j  tt  <i    W..r.l.n 

OPI         l»  (i  J    lniiili 

Nuv         I  (i  I    Luiiih 


Mun 

Araaot 

1 

Width 

■ 

fmntm 

\>lorHy 
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It 
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■an 

..  M 

ii»: 
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1            <»  25 

IIH7 
ll»7 

74 
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2t« 
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.1  .^3 

ii»: 

M 
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IIK7 
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5« 

2  W 

Outr 
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llr«hl         Iharhsrv 


7M  4U 
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4.M 
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6  GEORGE  V,  A.  1916 

Daily  Gauge  Height  and  Discharge  of  Roseau  River  at  Dominion  City, 

for  1912. 

[Drainafcp  are*.  t.MO  nquare  riiilpti  I 


nay. 

Januan'. 

Ki'bruarj- . 

March. 

.April. 

May. 

June. 

GauKe  1     Dis- 

(liiuRo       Di»- 

(isufte       Vit>' 

(iaufCf  '    DIk- 

GauKe 

Di.-t- 

Gauce 

Dis- 

Ht'iKht 

chame 

llelElit 

0  ha  rice 

HeiKht 

charse 

Ilemht 

rhance 
S«-  -d 

Ilciliht 

chame 

Hriiiht 

churKe. 

F«.!. 

.•<ec.-ft 

Feet. 

Set", -ft. 

K«M 

SM.-ft. 

Fret 

Fwt. 

!irclt 

Fwt 

Stc  ft. 

1 

66-411 
fl«-2ll 

4111 

2 

1 

336 

i 

1 

66  23 

:i44 

4 

66. 22 

.341 

5     

! 

66  12 

318 

8 

1 

66  IS 

332 

7 

1 

66-11 

316 

»        ... 

66-11.; 

.104 

0     . 

A.vm 

292 

10       .      ,  , 

65-01 

276 

11 

65-S4 

26.3 

12        . 

65-70 

238 

13 

6,5-68 

235 

14  . 

65  60 

222 

15 

65-55 

214 

16        .        . 

65-46 

21X1 

17 

65  :« 

182 

IK 

6.5-19 

16:1 

19 

i 

i 

64>9<l 

129 

21)     

! 

i 

66.4.S 
66. 49 

4(IX 
41(1 

64- KS 
64-S7 

138 

21 

126 

22 

] 

66. 4U 

41U 

64-70 

107 

23 

1 

66. 51 

416 

64-5(t 

95 

24 

j 

66-47 

4(a 

64-44 

83 

25 

66  41 

:ilKl 

64-33 

74 

26 

i     ««-34 

371 

64-21 

66 

27          . 

\   m:i7 

379 

64  13 

60 

2h 

! 

, 

1 

:    66-52 

41.S 

64-03 

,5:1 

29     

1 

i 

(     66-71 

4«» 

63-90 

45 

311 

1 

1 

1 

1     66-71 

46K 

63-90 

45 

31 

66  62 

444 

I 


Ju 

V. 

1 

IH-M 

41 

_» 

M-74 

36 

3 

6.)  72 

:)5 

4 

63-72 

.35 

5 

63-67 

:« 

6  

63 -« 

30 

7     

6:1-72 

35 

s 

63-66 

32 

9 

6.1-78 

38 

10                 

6:)-8i 

VI 

,, 

63-65 

31 

12  . 

6:)  89 

44 

13 

6:)-s8 

44 

14 

64 -(KJ 

51 

15 

6411 

59 

16         

64-24 

68 

17 

64-28 

71 

18 

64  28 

71 

19         .    ,, 

64-31 

73 

20 

64-:i6 

" 

21 

M  41 

81 

22 

<U-48 

86 

23 

64  .55 

93 

24 

64  61 

98 

25 

64  52 

9U 

26 

64-42 

82 

27 

64-34 

75 

28 

64-34 

75 

2'! 

64-43 

82 

■m       

64-'t(t 

79 

31             

64  41 

81 

AuKU!»t . 


S-ptenilwr. 


64  44 

M 

64-611 

97 

64-75 

113 

64  S.3 

121   1 

64  86 

125  ! 

64-92 

131  ; 

64-93 

132 ; 

64-88 

127  ! 

64-73 

110  1 

64  64 

101    1 

64 -.'a 

91  ; 

64-53 

91   1 

IH-73 

110  : 

64-81 

119  1 

64-87 

126  1 

64-84 

122 

64-88 

127 

64-90 

129 

64  90 

129 

64-93 

i:i2 

64-93 

132 

64-86 

125 

64  75 

113 

64-67 

104 

64-M 

101 

64-61 

98 

64 -.59 

96 

64-62 

Ml 

64-63 

1(10 

64  73 

11(1 

64-79 

117 

64-66 

1(13 

67- 13 

64-67 

104 

67-:t5  i 

64  72 

1(9 

67-51   1 

64-90 

129 

67-61 

64  94 

133 

67-73  ' 

14-9(1 

12fl 

68-61   ! 

64  92 

131 

6:-97  i 

64-88 

127 

68-14 

64  ,87 

126 

68  14 

64-92 

131 

68-31 

64-93 

132 

68-51   1 

64-84 

122 

( 

64-87 

126 

64-'.)(l 

129 

1 

64  93 

132 

64  95 

1.34 

(M  94 

i:i3 

64-95 

134 

64  94 

i:u 

69 -.57 

65-05 

146 

69-48 

65-29 

177 

69  62 

6.5. 53 

211 

69-78 

6.-1.58 

219 

69-71 

65-61 

224 

69-83 

65-68 

235 

7001 

65-92 

278 

69-90 

66  14 

323 

69  91 

66  :I9 

384 

69-90 

66-67 

457 

70(18 

66 -m 

527 

70-12 
69  81 

1,224 
1.266 
1,248 
1.279 
1.326 


.NiivenilMT. 

DfCenilHT. 

69- 71 

1.248 

66  12 

69-50 

1.19.) 

65-92 

69-;to 

1.141 

65  43 

69-20 

1.115 

65  CIS 

68-86 

1.027 

65  50 

68-51 

936 

6.5 -.33 

68-31 

884 

65 -.52 

68  22 

860 

65-48 

68- 13 

837 

65-28 

68-01 

806 

65-24 

67-94 

787 

65-07 

67-81 

7.54 

64-81 

67-68 

72(1 

61-61 

67-511 

673 

64  47 

67 -.57 

691 

64-40 

67-911 

777 

64-31 

68-12 

834 

61-26 

67  41 

6.V1 

64  21 

67-81 

754 

64  17 

67-97 

79.1 

64  16 

67-84 

761 

64  15 

68-57 

951 

64  13 

67-76 

741 

tM-13 

67-48 

66< 

6)   13 

67  63 

707 

64-13 

'67-36 

639 

61  13 

=67- 13 

579 

64  13 

66-94 

.527 

65- 18 

66  51 

416 

65  81 

6«  33 

369 

6.5  71 
«5  68 

Note  — Studon  C4niiriicnrtsl  Mii\  .Nt  let*  (fm<lition'<  NovcihImt  H'I  to  cml  u{  yeur  Infortniition  irwuffirifnt  ti> 
c  oiHpuU*  (iail>  »li>charK«-  WHtt-r  fiver  itiiURc  from  Octol»er  IJ  !t>  IH.  Di^tmrKtvt  niarkfd  thu?*  'M  f?«liiimti'«i.  (iuugi? 
heights  initrki-tl  \h\i>  -'^l  interpolateil. 
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SESSIONAL  PAPER  No.  25f 

Monthly  Discharge  of  Roseau  River  at  Dominion  City,  for  the  year  1912. 

lOminuftf  nrra,  l.MO  square  mile!*.) 


DiHf  HAK'iE   IN    SsrOND-FEET. 


It!  N-OFF 


May 

Junp 

July 

AUKU^t 

Sept«'riilH*r 

OcKUht  .  . 

NovenilHT 

December 

The  pi'ri<Ml 


Miixiiiiuin. 

Miniiiiuri). 

4111 

15 

M« 

Jl 

i:t2 

K.) 

.W7 

lit) 

1,3.M 

577 

1, 241* 

3t)U 

I41B 
2IKI 

mi 

ll.llSil 
795 
'i4(l 


l,;i.vi    i 


:)M 


ftquart* 
mile 


0  214 

II  Hi:t 
(iii:il 

OlliS 
ll'dUli 
ll'54<i 
ll'4lll 
0'  121 


Depth 
in  inclu'j^ 


I)rain(iKi> 

Jtrt'a. 


Ill!ih 


11-247 
II' 1 15 
ll'ltiti 
IIIIB7 
II- 1117 
ll-«3ll 
11-457 
■  I  143 


Total 

in 

aore-fwt. 


25,«ll() 
iLSmi 
3,7(HI 
«,9S<) 
II.IIKI 
A5,  lUU 
47,3(111 
14,800 


I-«I2 


l!>ti.450 


Note  —Station  coninient^l   Mav   211.     Ice  eomlitionH   ,\ovemi)er  -30  to  eml  of  >ear,      I)is<'harKi's  niarkeil  thus  (') 
est  ima  tell. 

Roseau  River  below  Dominion  City, 

Histori/. — The  section  at  Baskerville's  farm,  while  satisfactory,  was  consid- 
erably out  of  the  route  and  entailed  a  drive  of  nearly  18  miles.  On  April  14, 
1914,  the  above  station  was  established  by  D,  B.  (low  to  sui)erse(le  it. 

Location  of  Section. — The  station  below  Dominion  City  is  about  2,'XK)  feet 
below  the  Canadian  Pacific  Railway  bridge  over  the  Roseau,  and  about  2,100 
feet  below  the  Canadian  Pacific  Railway  dam  on  the  river.  The  initial  point 
is  a  nail  in  an  8-inch  white  ash  tree  blazed  and  near  the  toj)  of  the  left  bank. 

Records  Available. — A  daily  gauge  height  record  has  been  kept  since  April  14, 
1914,  and  sufficient  meterings  have  been  taken  to  define  the  discharge  curve. 
Daily  discharges  have  been  computed  for  the  station. 

Drainage  Area. —  The  drainage  area  is  1,940  square  miles. 

Gauge. — The  gauge  is  a  vertical  staff  fastened  to  a  2-inch  by  4-inch  scantling 
driven  into  the  stream  bed  and  braced.  It  is  located  1,000  feet  below  the  section 
and  is  nearer  the  town,  on  account  of  the  winding  of  the  river. 

Channel. — There  is  only  one  channel  at  all  stages.  The  liottom  is  fairly  per- 
manent; the  t)anks  are  sloping,  and  not  subject  to  overflow.  The  channel  is 
straight  for  350  feet  above  the  section  and  for  100  feet  below. 

Dincharge  Measurements. — They  are  made  by  means  of  a  cablf  rurrier,  the 
cable  being  stretched  across  the  stream,  and  the  meterings  are  made  by  sus- 
pending the  meter  from  it.     The  meterings  cover  a  range  in  stage  of  5  feet. 

Accuracij. — The  discharge  curve  is  well  defined  between  gauge  heights  87-00 
and  89-00,  and  fairlv  well  defined  between  gauge  heights  89  00  and  92 -TO. 


Di.scH.'^RdE  Measirements  of  Roseau  River  below  Dominion  City,   1914, 


Date 

H.MlmgrapluT. 

.\lel.r 

No 

1914. 

.\pril 

17 

(•  o.  -Kllen 

1.4U7 

.\pril 

2S 

.Alex    I'ine 

1,117 

Mnv 

2,H 

.\lex.  Pine  .. 

1.939 

June 

17 

CO.  .Mien 

1.71)0 

Julv 

31 

M    S    Maililen  . 

l,7l»( 

.AuiE. 

14 

J   A    IW 
H    Hinir 

I.HIU 

.Sept 

IS 

1.919 

Si-pt. 

IK 

H    Hov.l 

1.919 

Oet 

14 

M    S.  Maililen  .  . 

1,911 

Nov 

5 

M,  S.  MttiUlen  . 

1,912 

Dee 

3 

CO   Allen 

'.912 

!Kf 

31 

M   <  Mts'l-lfB     . 

1 ,  v.-; 

Width 


Feet . 


1-14-51 
&I 

f! 

411-5 

51 

51 

53 

5« 

.55 

4-: 


.\reu  of 


Si|.  ft, 

2*1 
423 
:lii7 
41  HI 
1^7 

91 
lit 
114 
131 
224 
131 

41 


Mean 

(>auk;e 

DiijcharKe. 

Veloeit.v 

Ileiehl. 

Ft.  per  ^ei- 

F«-t . 

.Sec. -ft. 

1-36 

91-112 

381 

1-im 

92-69 

82H 

2  112 

91-11 

624 

1-92 

92  (14 

K\ 

1  32 

XN-77 

24tl 

.72 

»i7-m 

6.5 

1  113 

S7-.5B 

US 

Mil 

»7  «2 

llli 

1-114 

XH-22 

I.5S 

1-112 

9(1-27 

385 

■19 

W-.5X 

M17 

2i 

-->:  ■2ii 

'!! 

'MeaMurentents  taken  under  ice  eonditions. 
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6  GEORGE  V,  A.  1918 

Daily  (iaiue  Height  and  DistiiAKOE  of  Roseau  River  at  Dominion  City, 

for  1014. 


Dny 


Jiinunrv. 


Febnjjiry. 


litlUKf  I>i^-  (iHURU    :        l)i«- 

Iletglit     rhurKi>    lli-iiitit      i-hurKC 


Kwt.     .-■•i--Il 


4 

5 

i 
7, 
8  . 
U 
10 

II 
12. 
13 
14 
15 

16 
17 
18 
19 
30 

21 
23 
23 
34 


3« 
37 
38 
29 

3U 
31 


.Skv  (1. 


March 


June 

CiAUKe  I     I  n.«-    I  Oauxe  {     Din- 
iieiKlit  ;  clmriti'  ilieiicht     charce. 


I'l-et     I  Sc-c.-lt  !    Ft*t 


iSec-tt. 


W-l:i 

9.'W 

9l-o;i 
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,  -    i 

'i:l  i'2 

ll.l.H 

'.11-12 

624 

M2  ^2 

wr> 

91-13 

626 

'.12  74 

MI2 

91  .38 

667 

] 

■,.2,W 

.Vt2 

'11-53 

693 

'12  IT 

^4» 

(11-63 

707 

^12  .i.l 

^24 

■11  .56 

697 

'.12  27 

M.-. 

91  34 

661 

;i2  22 

,sii7 

91   19 

m 

'12  l^ 

7!I1I 

'.II  29 

652 

lll'H 

TlvH 

(HI  99 

603 

'.iIWi 

768 

90-89 

.586 

ill  yi 

;.M 

Ml -09 

6I« 

m  72 

111  :■! 

7:t5 

111  41 

673 

9)1  fU 

91  li; 

71 

91  63 

709 

'II  iij 

MM 

91  .12 

mm 

91  .53 

692 

'.11  113 

6111 

91  32 

Ii-i7 

92  l« 

T.SO 

»l  27 

Ml) 

'11  iM 

1.15 

92  21 

-SM 

92  02  ; 

872 

•Jll  ,s;i 

577 

93-32 

!i23 

'Jll  92   ! 

591 

90  67 

5.51 

'.13-41 

838 

911  42 

509 

90-39 

.«M 

92  4(1 

S36 

ail  72 

.U8 

911  33 

494 

92  32 

822 

91  27 

«9II 

90  33 

494 

92-21 

805 

'11  ;t 

911  34 

496 

91-99 

768 

»2  l«  1 

793 

90  59 

537 

91-74 

727 

93  43 

841 

90  79 

570 

91-49 

685 

93  67  , 

881 

90-89 

58« 

91-46 

681 

93-«  ! 

883 

90  99 

601 

91-24 

645 

92  9*  \ 

938 

91-39 

669 

91  93 

758 

•3-07  1 

947 

91-37 
91-l>9 

666 
619 

90-74 

562 

I.. 

2.. 
3.. 
4.. 
g.. 

«.. 
7.. 
8.. 
9.. 
lO.. 

II.. 

12.. 

la. 

14.. 

u.. 
1«  . 

17. 
18 
1« 

10  . 

31. 
33. 
33 
34 
35 

3« 
27. 
28 
29 
80. 
II. 


July. 

Auciut. 

8ept  ember. 

Uctotier. 

November. 

December. 

90-38 
911-22 
90  01 
89  93 

89-84 

89-82 
89-53 
89-33 
89-39 
89-37 

89-28 
89-48 
89-33 
89  18 
89-13 

89-08 
88-98 
88-91 
89-13 
89-18 

89-28 
89  63 
89-67 
89 -.58 
89-48 

89-38 
89-29 
89-18 
88-98 
88-83 
88-78 

502 
476 
442 
428 
414 

4W 

362 
33! 
300 
337 

323 

354 
331 
308 
301 

393 

278 
268 
301 
308 

323 
379 
386 
370 
354 

338 
325 
:tlt8 
278 
257 
350 

88-53 
88-40 
88-30 
88-08 
87-88 

87-78 
87-68 
87-68 
'87-57 
'87-46 

'87-36 
'87-35 
'87-14 
87-04 
87  03 

86-88 
86-87 
86-88 
86-78 
86-87 

86-78 
86-88 
86-83 
86-88 
86-87 

86-78 
86-88 
86-93 
86-98 
87-03 
87-38 

31* 
303 
I7« 
166 
144 

m 

133 
133 
113 
101 

93 

83 
74 
65 
64 

53 

.53 
53 
46 
52 

46 
53 
49 
.53 
52 

46 

53 
56 
60 
64 
94 

87-98 
88- 13 
88-38 
88-30 
88-18 

88-08 
88- 17 
87-93 
87-88 
87-83 

87  78 
87-58 
87-53 
87-63 
87-58 

87-63 
87-58 
87-73 

87-78 
87-83 

88-44 
88-63 
88-68 
88-75 
88-78 

88-83 
88-73 
88-75 
88-68 
88-58 

155 
171 
18* 
191 

in 

IM 
178 
149 
144 
138 

133 
113 
108 
118 
113 

118 
113 
138 
133 
138 

208 
231 
237 
247 
250 

257 
244 
247 
237 
235 

88-48 
88-43 
88-33 
88-38 

88  23 

It-M 

87M 
88-00 
88-03 
87-«g 

87-90 
87-88 
87-87 
88-32 
89-09 

89-39 
89-44 
89-49 
89-54 
88-59 

89-64 
89-69 
89-74 
89-75 
89-77 

89-78 
89-69 
89-79 
89-84 

89  99 
90-09 

213 
207 
196 

18a 

183 

168 
155 
157 
180 
1S5 

148 
144 
143 
193 
295 

340 
348 
356 
364 
372 

381 
388 
397 
399 
402 

403 
389 
405 
414 
438 
454 

90-16 
90-19 
90-35 
90-38 
90-27 

90-20 
90-28 
90  19 
90-04 
90  11 

89-97 
89-76 
89-60 
88-19 
88-04 

89-39 
88-79 
88-59 
89-75 
90-36 

90-02 
89-51 
89-29 
89-26 
89-07 

88-96 
88-77 
88-59 
88-54 
88-53 

46« 

471 
497 
502 
485 

473 
486 
471 
447 
458 

435 

400 
380 
178 
161 

88-57 
88-88 
88-58 
88-53 
8849 

117 



87-26 

U 

NoTB.— Open  water  conditions  from  April  16.        All    marked  thus  {})  interpolated, 
to  end  of  year;  information  insufficient  to  compute  daily  discharge. 


Ice  conditions.  November  15 
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SESSIONAL  PAPER  No.  25f 

Monthly  Disi  nAHnE  of  l{r)scau  Hivcr  at  Dominion  City,  for  tlie   Yoar    1014- 

[DrHinnstt'  Aroii,  1 ,1M0  squaro  tniN-s.] 
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THi;  HAT  HIVKH. 

The  (Iraiiiajjc  an-a  of  the  Hat  rivr,  from  it-<  source  to  its  mouth,  comp'riscs 
.s(iuarc  miles.     Tiii'  nortlicrii  houmlary  of  this  area  is  formed  t>y  the  water- 
limits  eonsist  of 


sheds  of  the  Wiiitemoutli  and  Seine  rivers,  wliile  its  soiitliern 
the  northern  slo])e  of  the  watershed  of  the  Roseau  river. 

The  west  Jjraneh  of  the  river  takes  its  rise  in  the  country  lying  to  the  south- 
east of  the  town  of  Woodridjje  on  the  ')ntario  i)raneh  of  the  Canadian  Northern 
railway,  and  is  eonfined  ehiefly  to  tp.  3,  R.  11  E.P.M.  The  first  10  miles  of 
its  course  the  river  has  a  southwesterly  hearing;  from  this  latter  point  it  flows 
northwest  for  about  4  miles,  then  nearly  due  south  lor  3  miles,  then  north  for 
about  6  miles.  This  latter  point  lies  about  2  miles  east  of  the  town  of  Zhoda; 
from  this  point  it  flows  through  a  swampy  and  marshy  country  due  west  for 
about  18  miles,  and  then  in  a  northwesterly  direction  to  its  mouth  at  the  Red 
river. 

The  territory  drained  is  generally  fiat  prairie  country,  except  in  the  upper 
reaches,  where  the  land  is  inclined  to  be  wet  and  swampy.  Nearly  all  the 
drainage  area  is  under  cultivation,  being  amongst  the  oldest  settled  luud  in  the 
province. 

Rat  River  at  Otterburne. 

History. — The  station  was  established  by  S.  S.  Scovil  on  May  23,  1912. 

Location  of  Section. — The  section  is  on  the  downstream  side  of  the  bridge 
which  cro.sses  the  Rat  at  F.  X.  Joubert's  farm,  4  miles  from  Otterburne  by  the 
Canadian  Pacific  railway,  and  2  miles  to  St.  Pierre.  The  initial  point  is  marked 
by  a  spike  driven  in  the  south  end  of  the  downstream  railing. 

Records  arailablc. — A  daily  gauge-height  record  for  the  open-water  periods 
from  May  23,  1012.  to  date,  has  been  kept.  During  the  winter  periods  an  inter- 
mittent record  is  ava  lable.  Estimates  of  daily  discharge  have  been  prepared, 
based  upon  the  rating  curve  constructed  from  the  meter  records. 

Drainage  Area. — The  area  drained  is  about  fioO  square  miles.  The  basin 
lies  between  the  Roseau  on  the  south  and  the  Seine  and  Whitemouth  on  the 
north  and  east. 

Gauoc— The  gauge  is  a  9-foot  vertical  staff  nailed  to  a  pile  16  feet  from  the 
left  bank  of  the  section.  It  is  referred  to  a  bench-mark  set  to  arbitrary  datum 
and  located  on  the  base  of  an  ash  tree  30  feet  southwest  from  the  initial  point. 
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6  QEORGE  V.  A.  1916 

Chiintut.  -Al)ove  the  station  it  is  straight  for  200  fwt  and  for  100  ffeft 
below.  There  is  one  channel  at  all  stHges.  The  bottom  is  of  clay,  ami  liable 
to  shift. 

Discharge  Measurements. — They  are  made  from  the  downstream  side  of  the 
bridge.     A  range  in  stage  of  8-4  feet  has  been  defined  on  the  rating  curve 
Under  winter  conditions  it  has  not  been  possible  to  obtain  a  rating. 

Diversions.— The  Canadian  Pacific  railway  have  constructed  a  dam  above 
the  station  and  use  the  pond  created  as  a  source  of  sui)ply.  Under  low-water 
conditions  it  is  reported  they  take  the  whole  How  of  the  river. 

Arruracy. — From  gauge  height  88-30  to  i»2-40  the  discharge  curve  is  well 
defineii;  from  92-40  to  96-70  it  is  fairly  well  defined.  Not  possible  to  define 
a  discharge  curve  for  winter  conditions. 

Discharge  Me.\siremknts  of  Rat  River  at  Otterburne,  1912-14. 


Dale. 


1912 

May 
June 
July 
Auk. 

Oct 


Jan. 
April 


May 


June 
Aug. 


.S-pl       IT 


Joji. 
Mar 

April 

May 
Jum- 
Julv 
Auk. 
Sfpl . 
(  let 
,\<.v 
Der 


Hyclroisrapher. 


S  S   .-^rovil 
U.  H.  Bumhuni 
(>.  11.  Bumhani 
W   (i    Wonlen 
W.  Ci   Worden 
U.J.  I-knil) 
H,  M.  NeUin 
(t.  J.  Ijimb. 


Ci   J    Ijinih 

Ci.  11.  llurnliitlii 

A    Pirie 

E.  BankiKjn 

K.  HunkMfn 
I  Ci   Ehnrr 

A.  ririe 
C  CI   .Ml.n 

C  u  Allen 


F.  J   lludse 
VV.  J    IreLind 
T.J    M<i.>ri- 
CO.  Allen 
A    I'irie 
A.  ririe 
C  (I   Allen 
MS    Maililen 
J   A    I"aKe 
II    Hoyil 
M    S    SlHililen 
I  M    S   Mailden 
C  I )   .\nen 


Meter 


ll!'7 
llh7 

lis; 

llk7 
ll^; 
llh7 
11)74 
ll'^7 


1374 
14!W 
IIMI 
14112 
1 4112 
llMl 
14»« 
143.1 
143.5 


14«2 
1409 
1374 
14IW 

11>7 

17tiil 
17fill 
I!l21l 
1919 
I'lll 
1912 
1912 


Width. 


74 

«1 
49 
3«i 
35 
3ti 
3o 


.11 
43 
111 
M 
43 
49 
3.5 
31 
33 
3H 
3.5 
36 


Area  III 
.Seetion. 


.Sii   It. 


37 
7114 
4.56 
326 
1.54 
.Vi 
49 


12 
11 

12 
l.)2 
207 
1116 
144 


Mean 
WUieity. 


I  Ft.  per  !*ee 


172 

1-24 

Mi 

II- Wl 

4» 

0-74 

122 

111 

6.5 

11-96 

431) 

1-31 

3.54 

1  36 

3113 

1-119 

II  411 
1-63 
11-5 
I  HI 
11-9 


11- 


II -.19 


I)  12 
II  11 
II  16 
II  M2 
1    IH 

0  91 

1  12 
11-4?* 
I!  Ill 
11-32 


Height. 

Ducbarie 

Feet 

Sec.-lt. 

91-9.5 

213 

tlll-13 

85 

^9-^l2 

35 

91  (12 

135 

h«-«7 

63 

96-116 

672 

9.5- 1.5 

482 

91 -17 

330 

Mt  Ml 

1.5' 

1,146 

96-7" 

616 

m  75 

424 

91  42 

16M 

>9-ll6 

37 

SS-S2 

19 

>9-26 

:)s 

h9-ll3 

2S 

193 
i-16 

:-4ii 

1-31 
111 
i-MI 
1-311 
.73 
1-27 
l-f'2 
I  34 


14' 
11- 
3-2= 

1119 

244 
»6 

161 


12 
33 


I  loe    1-1  li-et  thick'. 

-  Me;lMireliient-4  taken  under  ici 


.'imilitiim-. 
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Daily  Gauge  Heioht  and  Discharge  of  Rat  River  at  Otterburnf,  for  1912. 

(Dnunac*  mnm.  ti.V)  Mjuare  milefi  I 


1 
3 
3 
4 
9 

« 

7  . 
8 
» 
10 

n 

12 
13 
14 
15 

l« 
17 
18  . 
I* 

30 

21 
23  . 
33  . 
34. 
3S 

2»  . 
37 

38  . 
39 
30 
31 


D.> 


January 


Febnimrj-. 


oauRe 
Hpi(ht 


charce 


OauKe 
Hpiiht 


Kwt 


t)ia- 
charfe 


March . 


April. 


Gauge 
Heuilit 


Dift-    I  GauKe 
rharse  {Heicht 


.S«-.-(t       Feet. 


Diii- 

charRe 


W«.-lt 


Gauie  I 
Heitht 


Keel. 


Di* 


Gauge 


charse    Heiilit 
.Sec.-tt 


91H7 


»l 

«1 

»l 

la 

91 

SA 

W  M 

M 

33 

93 

iS 

3IU 
197 
189 

179 
IS2 
190 
272 
310 
32U 


Fwt. 

93. 31 
93- 19 
93- (13 
92-91 
92  « 

92  74 
92  M 

92 '4N 

92' m 

91. M 

91.12 
9117 
9(l'99 
90  dl 
90 -S? 

90. 45 

91). '.'It 
BOl.l 
9IMIII 
89 -H? 

89 -7.1 
89- M 
89.52 
89-38 
89' 29 

89' 17 

89' II) 
89 '00 
88-95 
88.90 


311 

299 
287 
277 
270 

2(13 
2.W 
242 
219 
196 

172 
148 
135 
125 
110 

103 
93 

89 
77 
71 

69 

m 

S3 
4A 
42 

36 
32 
28 
26 
24 


2 
3. 
4 

5, 

«. 

7. 
8. 
9 
10. 

II 
13 
13 
14 
15 

16 
17. 
18 
19 

20 

21 
23 
33 
34 
29 

26  . 

37 

38 

2« 

30 

31 


1            July. 

.\UKU«t. 

Scptemljer. 

Otober 

\«>veniber. 

Derember. 

88'85 

22 

9.)  94 

132 

90.17 

86 

94-3.5 

400 

91  24 

88' 80 

20 

91. 00 

136 

mm 

106 

94. 28 

393 

90. 57 

88' 79 

20 

«1'05 

I4'l 

90-78 

123 

94 -.55 

418 

90.56 

88' 75 

18 

91-08 

142 

90-95 

133 

94  47 

410 

91148 

88'75 

18 

91-14 

146 

91-15 

147 

94  39 

403 

90-37 

88 '75 

18 

91-24 

1.5.1 

91  27 

l.H 

94.32 

397 

90-24 

88' 79 

20 

91-33 

1.59 

91-34 

161 

94  24 

:i9o 

90-12 

88-75 

18 

91 -(H 

IIW 

91  ,50 

171 

93-95 

364 

90-03 

89-05 

30 

90-.57 

110 

91 -.57 

178 

94-08 

375 

89 '(10 

28 

90-40 

100 

91-70 

185 

94  23 

389 

89 '09 

32 

90  33 

96 

91 '70 

18.5 

94-09 

376 

j 

89  ,55 

55 

90-24 

90 

91'«8 

184 

93-92 

361 

90'(I5 

80 

90-20 

88 

9164 

181 

93-75 

348 

90  28 

92 

90-09 

82 

91'68 

184 

!     93  .59 

;«l 

9045 

103 

89  97 

76 

91 '70 

1S5 

.    ,     93 '45 

320 

89-85 

9055 

109 

89-85 

70 

91  73 

1.87 

1     91'3I 

.109 

90'fl3 

114 

89-78 

66 

91 ',57 

176 

■     93' 17 

298 

90'«» 

117 

89-77 

66 

91  5.5 

175 

:     93 '02 

286 

90  H5 

115 

89-78 

65 

9I'60 

178 

i     92 '94 

279 

1 

90 -.58 

III 

89-68 

61 

91 '89 

198 

96  06 

566  i     92  86 

273 

90-40 

ll«l 

89-04 

.59 

92  14 

216  1 

i     92  79 

267 

90-23 

91 

.89' 87 

61 

92 '8.5 

27"' 

92-70 

260 

90-00 

90  :« 

97 

89' 70 

62 

93- 10 

316 

92-64 

2.59 

90  43 

102 

89 '73 

04 

91' 73 

344 

1     92 -.57 

2.V) 

90-52 

107 

.89 '70 

62 

93 '80 

3.55 

1     92-38 

214 

91) -no 

112 

89 '70 

62 

93'99 

367 

95. 15 

475  !     92  22 

222 

.. 

9()-IW 

117 

.89. 68 

61 

91  15 

382 

94. 96 

4-56  I     92-119 

212 

90-«-i 

115 

89-65 

BO 

94  4(J 

404 

94  78 

418  1     91-98 

2115 

90-76 

122 

89-74 

64 

411 

94  .59 

421        91  76 

189 

9:1-13 

90' 9-1 

132 

89-84 

69 

46) 

m'23 

391   1     91  45 

16«l 

9:1  87 

138 

9  I'll! 

78 

94  25 

391 

NoTi— September  29   t:»  \)ct(jl>er   26    water   alM>ve 
Information  utDufticient  to  cjmpute  daily  iliMchiii^em. 


gauge.    Ice  conditions  from    November  30  to  end  of  year. 
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6  GEORQE  V,  A.  1910 
Daily  (^wckIHeight  and  Di»(  HARtiK  of  Kiit  llxwr  at  OttiTbump,  for  1913. 

[Drttinace  btph,  ft.Vl  K.juan-  miUii.l 
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ASSINIBOINE  RIVER  AND  TRIBUTARIES. 

Asainiboine  Kiier.— The  Awiinilwino  river  w  one  of  tlir  i  hiif  trilnitarips  of 
the  Ufd  river  ioining  the  latter  within  the  city  limit*  of  WinniiHR.  Its  »our«e 
w  in  the  provuioe  of  Hai«ktttchewun  on  the  noutheastem  slope  of  the  Nut  moun- 
tains. It  flown  in  a  noutheastcriy  dir»  "ion  and  cnwuejt  the  Manitoba  lM)undnry 
in  tp.  2tJ,  U.  2M  VV.P.M.;  from  that  iM>int  it»  course  in  nearly  due  -touth  until 
it  reaches  tp.  10,  11.25  W.P.M.,  where  it  turnn  and  flows  south  and  east  to 
its  junction  with  the  Red  river.  „    „    .^,.        .. 

The  principal  tributaries  of  the  Assinilwj.ne  are  the  Shell,  l^u  Appelle. 
Little  Saskatchewan,  and  Souris  ri\  .rs.  The  total  drainage  area  is  .il»..i.M)  square 
miles,  of  which  8,800  square  miles  are  in  ihe  state  of  North  Dukota,  37,700 
square  miles  in  the  province  of  Saskatchewnn,  and  13,0.50  square  miles  in  the 
province  of  Manitoba.  ,        ,        • 

The  area  drained  varies  between  the  ojwn  prairie  to  be  fo)ind  iii  the  south- 
west part  of  the  province,  and  the  well-timbered  country  lying  on  the  slopes  of 
the  Duck  and  Riding  mountains.  In  the  prairie  country  the  banks  are  sharp 
cut,  rising  abruptly  from  the  water's  edge  for  u  height  varying  betw.-en  3  or  4 
feet  to  2!)  feet.  In  the  wooded  section,  or  the  upper  part  of  the  drainage  area, 
the  valley  is  well  defined  and  narrow,  the  rise  from  tie  river  in  some  places 
reaching  an  elevation  of  250  fet-t  al)Ove  the  water  level. 

In  the  lower  part  of  the  river  basin  the  land  is  neariy  all  under  cultpittion, 
the  soil  is  rich,  but  in  the  valley  bottom  it  is  subject  to  ove.How.  It  flows 
through  the  most  densely  iM)pulated  part  of  the  province,  the  three  largest 
cities,  Portage  hi  Prairie,  Brandon,  and  Winnipeg,  being  built  upon  its  banks. 

This  river  is  important  as  a  source  tif  water  supply,  and  as  a  means  of 
drainage  and  sewage  disposal  in  a  district  where  the  natural  water  supply  is 
somewhat  limited.  In  order  that  a  study  may  properiy  be  made  of  its  regimen 
antl  ilata  for  various  purposes  Im>  gathered,  several  gauging  stations  have  been 
established.  All  have  not  been  in  continuous  operation,  but  discharge  records 
have  been  obtained  at  the  following  places  on  the  river:— 1,  Millwood;  2, 
Brandon;  3,  Headingly;  4,  St.  James. 

Tribulariet.—The  tributaries  of  the  Assiniboine  river  in  order  from  source 
to  mouth  are:— 1,  Shell  river;  2,  Qu' Appelle  river;  3,  Birdtail  creek;  4,  Little 
Saskatchewan  river;  5,  Souris  river;  6,  Cypress  river. 

On  all  of  these,  with  the  exception  of  the  Qu'Appelle  river,  records  of 
discharge  are  available. 

Assiniboine  River  at  Millwood. 

History.— The  station  on  the  Assiniboine  at  Millwood  was  established  by 
W.  C>.  Wordcn  on  October  11,  1912,  and  has  been  in  operation  since  thai  time. 

Location  of  Section.— The  meter  section  is  located  on  the  downstream  side 
of  the  traffic  bridge,  400  feet  below  the  dam,  one-quarter  of  a  mile  south  from 
the  town,  and  one-eighth  of  a  mile  below  the  Canadian  Pacific  Railway  bridge. 
The  initial  point  is  an  arrow  <ut  and  painted  on  the  top  of  the  wooden  hand-rail 
of  the  bridge  .it  the  northeast  corner  on  the  downstream  side.  It  is  marked 
"0-1-00  I. P."  ^       , 

Records  avnilahle.—DixWy  gauge  height  records  are  available  for  the  station 
from  October  11,  1912,  to  the  end  of  1914,  except  for  the  period  February  9  to 
March  28,  1914.  Estimates  of  daily  discharge  are  available  from  January  27, 
1913,  to  the  end  of  1914.  except  for  the  above  jieriod. 

Drainage  .Irto.— The  area  tributary  to  the  Assiniboine  riv<T  above  the 
station  is  7,.^9<1  squ-nre  miles. 
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Gauge.  —A  G-f«ot  vertical  staff  enamt'llpd  gauge  is  fastened  to  a  plank  which 
is  spiked  to  the  middle  erili  of  the  bridfj*'  on  the  downstream  side.  It  is  referred 
to  three  bench-marks  .«et  at  arbitrary  datum,  one  of  which  is  the  head  of  a  nail 
driven  in  tlie  telephone  post  at  the  northw«st  corner  of  the  bridge. 

Chnnnel.—Vor  UH)  feet  above  the  section,  and  20()  feet  below,  the  channel 
is  straight.  The  river  oc(Ui)ies  one  channel  at  all  stages,  which  is  divided  just 
above  the  section  by  a  central  pier  of  the  bridge.  The  bed  of  the  stream  is 
clay,  san<l,  and  gravel,  and  not  subject  to  shifting.  The  banks  are  low  and 
liable  to  overflow  at  high  stages. 

Dixcharye  Mensnriments.—Thv  discharge  measurements  arc  taken  from  the 
downstream  side  of  the  bridge,  and  cover  a  range  in  stage  under  open-water 
conditions  of  S',i  feet. 

Accuruq/. — I'lidcr  open-water  conditions  the  disc'harge  curve  is  well  defined 
between  the  limits  OS-dl  and  107-4,  beyond  which  it  is  not  well  defined.  The 
discharge  curve  for  ice  conditions  is  fairly  well  defined  between  gauge  heights 
97  •  5  and  99  •  n. 

DiscHAKGE  Measurements  of  Assiniboine  River  at  Millwood,  1912-14. 
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6  GEORGE  V,  A.  1918 

Daily  Gauge  Height  and  Discharge  of  Assiniboine  River  at  Millwood,  for 

1913. 
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SESSIONAL  PAPER  No.  25f 

Daily  (iAiuE  Hkight  and  Discharc.e  of  Assiniboine  River  at  Millwood,  for 

1914. 
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Monthly  DisoHAmiE  of  Awwinihoino  River  at  Millwood,  for  the  years  1913-14. 
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A.SSINIBOINE  River  at  Bkandon. 


Historif. — Tlu'  station  on  the  Assiniiioinc  at  Uraiidon  wa.-*  cslahlishcd  on 
July  4,  1012,  by  (i.  H.  IJurnliani,  and  has  lu-cu  oporatcd  since  that  date. 

Location  of  Section. — The  meter  section  is  located  on  the  downstream  side 
of  First  Street  traffic  tiridge,  locally  known  as  the  Iron  bridge,  in  the  city  of 
Brandon,  Man.  The  initial  iioiiit  is  marked  on  the  iron  railing  on  the  down- 
stream side  of  the  hriilge  at  the  south  end. 

Hfconls  avnilahle. — Nearly  continuous  records  of  daily  RauRe  heinhts  are 
available  from  .July  4,  1912.  to  the  end  of  1014.  Mstimates  of  daily  discharge 
have  been  made  for  the  same  period. 

Drninnge  Ana. — 'I'he  drainage  area  of  the  .-Vssiniboine  river  aliove  Hrandon 
is  ,34. (HH)  s(iuare  miles. 

dcugi'. — A  (t-fooi  vertical  stall  naiige  is  n.-iileil  to  the  ici'-breaker,  .")()  feet 
upstream  fron  i)posite  station   l+(i()  on  the  nieteriiiR  section. 

ChaiinrL'  K)  feel   upstream  and   l.")0  feet  downstream  the  channel  is 

straight.  It  is  divided  at  the  seclion  into  three  parts  by  the  bridge  piers.  The 
Ixittom  is  of  mud  and  liable  to  shift,  esjieciaily  at  high  stages.  The  banks  are 
high,  but  are  liable  to  overflow  al-  high  stages. 

Discharfic  Minsun  inoits.  T\\i'  meterings  are  made  from  the  downslream 
side  of  the  !)ri(lge.  Tiiev  cover  a  range  in  stage  under  o])eii-wafer  coiidilions 
of  12-.")  feet. 

Accuracy. — Between  gauge  heights  07  o  and  104  ■  1  the  discharge  curve  i- 
well  defined;  between  1041  and  llOO  it  is  fairly  well  detiiKd;  above  and 
behiw  the^e  Ijniits  it  j.;  nut  well  ilefined  for  open-water  condilioiis.  Metwci'ii 
gauge  iieights  06  5  and  08-0  the  discharge  curve  for  winter  conditions  is  fairly 
well  defined. 
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DiscHAROK  Measckements  of  Assiniboinc  River  at  Brandon,  1912-14. 

Datu. 

Hyilro«raphpr, 

!     Melpr 

Wi.lth. 

Arm  111 

Mntn 

Oauffo 

DiMharge. 

Nil 

— 



Fwit 

SpctUm. 
Hq    ft 

Vyliirily. 

Ht-ithl. 

1912 

_ 

Kt. 

per  nee 

K»«t 

Sm     It, 

July        4 
"           6 

'*          20 

(i.  li.  Bui   ham 

lis; 

2.1S 

»).« 

274 

101-44 

2.701 

11x7 

2:i() 

HJlO 

2  72 

101   10 

2.41* 

ll»i7 

231 

.H7() 

2-72 

l(K)  00 

2.3«7 

22 

11X7 

230 

.1.17 

2  02 

100-0(1 

2.24« 

Auk-      10 

'*       2;t 

W   C;   Worclcn 

lls- 

229 

701 

2  10 

lill)-M 

2,(I4» 

Alrx    I'lnp 

1197 

US 

73H 

203 

00-84     : 

1.408 

Oct       ^ 

W.  C    \\<.r<li-n 

1407 

24H 

l,.V).1 

3. 10 

103-93 

4.745 

25 

(i.  J.  IjlMll) 

11H7 

231 

9.11 

2  74 

101-.I2 

2.004 

1UI3 
Jnn        22 

r:  J.  IjimiI) 

ms 

14)1 

239 

1  02 

09  00 

■MT 

Fell       2(1 

AIp»   Pirif 

MHO    1 

107 

277 

1-37 

99(1(1 

'380 

April     17 
May        fi 
June      2s 

Iv    Itank^n 

I4W)     ' 

202 

2.100 

3-77 

l(l«i-19 

7.. 178 

14tH)     i 

34)1 

3,32N 

3-X7 

Illl  112     \ 

li.im 

\leT    I'lrif* 

1         14I.W 

■20.1 

127 

2-4S 

I0)I-W1     1 

2,048 

Aun.       'i 

W     J     IrL'kml 

urn 

243 

1,117 

2  03 

103  34     1 

4.442 

Sept .       ft 
Oct       20 

i*m 

214 

717 

2  44 

1011-42     1 

l.ltH 

nat 

1H3 

,V«i 

1  74 

'J9  12 

»(8(J 

1914 
Jan.         U 

K   1    lluilice 

1402     I 

IHO 

490 

"'.V) 

Os.».i     1 

)24« 

;iii 

»    J    Iri'liwl 

141)7     1 

170 

4M 

0-40 

901.1 

'192 

Mur.      Vi 

(•  <>.  Allen 

140(1     i 

140 

0(11 

"00 

09-91     ' 

>4I« 

April     21 
Ma.\         7 

M,  S   Mud.li.n 

14(12 

230 

1.242 

2  91 

102  .VI 

3.(115 

I'    ()    Allt-n 

1407 

230 

i           1 . 12s 

3-10 

lltl-Sl      , 

4.H2» 

June        3 

17011 

23.i 

1.3.K) 

3  (17 

lll2-)t«    ' 

4,145 

Julv       10 

roil 

170 

470 

1    HO 

9X-N9     : 

.SS5 

Auit-        4 
24 

MS   Ma.liUn 

1  .'(ill    ; 

2o:i 

322 

1  3S 

9»-:i2    1 

44a 

Alt'i   rinc 

l'.)4t) 

l.ifi 

2«s 

102 

07  01     1 

275 

Sept.     IH 

M    S   Mu.liii-n 

1011     ' 

ll'hl 

222 

(I-H3 

97 -.1.1 

185 

Oct .       17 

j         1012     > 

100 

219 

0-S7 

97ti« 

ISO 

Nov.      10 

1012 

10') 

1              270 

(l-Os 

97 -.SI     j 

271 

Dw.      10 

T  J    Mc«.r.. 

11)211 

2'i7 

;         310 

(I  .W 

OS    10 

■185 

^  M(>iu«u 

rcim-nls  laWi-n  untit-r  u-f  r-ninlilnm-. 

Daily 

(lAUliE    HeIOHT   and 

D[8tlIAH(il 

:  of  A 

.■isinihoiue 

River 

at  Brandon,  for 

l!l 

12. 

DruiiuuEi-  itrc-j.  ;ll..'ioo  squjin-  tuili-.. 

1           July.                    AuKUHt                St'[it<' 

„l,..r       ' 

(  )f  (olitT, 

Noveiiilicr. 

I>er('inli('r. 

IJity. 

<  lituKe      I)i*-         '  i.iuKi' 

1)1.^-         (i.-min- 

Dis- 

(ilium-  :  liin 

Ciaucf 

Dis- 

<  illUKf 

Mil. 



hflKlit     rharKf     llrmht 

cliiiriii.  .Hi'iic 

It 

t. 

fhurKi' 

Sc-clt. 

Ifiehi  |rhiirni.. 
^■t'«'t  -    1  .-^i-i-  -ft 

llfiKliI 
l-.s-l 

rhitrijo 
SH-.-fl 

II.MUht 

Fift. 

rharae. 

Si.<-    (1.       l\i 

Sec.-ft. 

1 

1(1(1  (is 

2.042  '     O'.IIH 

1.402 

IIM  23  i     1, 

>0S 

llll-ll 

2.:10» 

i|ilO  90 

1.430 

.        .                                   :    KKi;:! 

2.0S0        iW.'ll 

1.407  i 

Illl.  17        1. 

.12 

llll-lll 

2,:12o 

MINI. 90 

1.410 

:i  

.1                                :   1(1(1  72 

2.073       W)!).'! 

1..V2.') 

1114  12  ;     1. 

77 

111"  07 

2.20" 

11(111  -JO 

l.3'.HI 

4 

..      llll-iKI  '    l.i'iU  I  \mtn 

2,012  1     00  02 

1,,V)4  1 

1114  INI  1     1,041 

IINIOII 

2.2l)s 

i|li(l-9fl 

l.:i,S(i 

5 

101-30  :     2.440  1  t()(l-70 

2.0.^  :     9904 

1 

l,,il»  I 

103. 01        4.010 

llKlsO 

2. 17s 

i|()ll-90 

l,:itiii 

6 

101 -I.I  j     2,3*4  '   100- T:i 

2.0.'J)  i     90. 07 

l,.i.l9 

103.,s4        4, 

MiO 

nill.s3 

2, 1,V1 

MOO. 97 

l,:i4o 

It(().(i«       2.(l2S  ■   IOOCm 

2.1120  I   llKJ  l;l 

1,0.11 

1113  (HI        4. 

>lll 

III". Ml 

2,i:)3 

MO"  97 

l.:!2o 

H 

l(«|-4        2.IIW  !   1(1(1  .VI 

l.O.Vl      ll»l  42 

l,!l.14 

103  47  1     4,4»l 

IKl  77 

2,11" 

M"(i07 

1,31(1 

!l 

'  li((i  :t(i       l.sli  1  loi  (i."i 

2.1121      liMlili 

l.Olt) 

1113. 33  i     4, 

14" 

liKl  73 

2 , 1 1st  I 

M(»l  07 

1,20(1 

11) 

...       10041   :     1,»I7  !   UK)  (H 

2.i»l.i      100  SO 

2,17K  1 

1113  1,1        4, 

IV 1 

li«i  7" 

2.111s 

il(KI.'J7 

1,27" 

11      

imta      1.H96     111"  .■>« 

1    Utl^ll  .      l.!M»      IKI  -Vi 

I.O.ii  !   101  0.) 

l.O.Vl  1  m|.;i7 

2,32(1  ' 
2.. 170 

1112  '.IS  i     3, 
1II2-7S  '     3, 

CHJ 

Ml') 

n 111  (17 
liH  0.1 

2,11:11 
2, "2-1 

MIKIOS 
Mil"  OS 

1 , 2.11) 

1:'  . 

1,210 

M 

■   lll(|..i2        1.1124      imi  ."i(i 

l.O.Vl  ,  nil. .is 

2.711 

I112         i     3, 

ill 

nil  01 

1.00,1 

Mil"  OS 

1,22(1 

14 

ll«l.t(t        I.^'<2  ;   li»i  41 

l.sos       lll2  2> 

3,3311 

1112  41        .1, 

ll" 

:'i"  17 

l.Oilil 

Mmiss 

1,21" 

Ij 

.    .      j  1(K|.57  ■     l.wm  '   imi  1- 

l.iWl      102  :is 

3,447  ; 

11 12  32        3, 

W.I 

n 111  .14 

1 . 0.is 

Mll(l-7i 

1   170 

1«    . 

i   1(11). (1.1        2.IH2      li»l  21 

1.72s      1112  41 

3,4')2  1 

1112  20  i     3, 

.'si 

II  1:1. 12 

1 .  02 1 

MOO-OS 

1    OS'I 

17 

:   KK)  .S7        2.1s.'i      Iik;  h7 

l.O'iO      li'2  4i 

3,11" 

IIL'IIS   :     3, 

77 

lilil  111 

1 .  101 

M""-1s 

l,li!0 

1*. 

nil  (i.i       2.:t2il       '.(')  Ml. 

I.Y12      In2  4:1 

!,I'.I2 

11121111  1     3. 

us 

IIHIlll 

1..1I11      IIIPIIS 

970 

\:t 

Iim  7s        2. lis        m  '.I': 

1..-.2)      I'i2  II 

.i..vii  ; 

I'll  02  :     3. 

nil 

Imiiil 

(..I'll  |ini":is 

02s 

:ii 

liKI  7.-1  :     2.  Us  1     'C.I  '.)' 

l..".4ii  :   112  44 

.t,,Vll   : 

I'll   .M   i     2. 

(lit 

nil  "4 

1..ISS  !inKi.2s 

SO.) 

:'l 

! 

;   Km  V)        2.1711        Id)  ss 

l.47ii  :   liii  li2 

.1  (illl 

I'll   71        2. 

sol 

llKllll 

1 . 1.S.S 

Mil"  Is 

KW 

:   l(t((.7i.)  ;     2.  I2.i  ■     ll'l  sii 

1.421      Mill 

t. 122  1 

Illl  01  :     2. 

-01 

1      '.CI   01 

1 ,  107 

Mil(l'(i:l 

70,1 

"m 

tn().(>!)        2.II.VI       i.t((;'t 

l.;ioi     Im  |>, 

4,  I7ii  . 

Illl  17        2. 

"12 

i     O'.l.7o 

1.110    1  ',10.  Os 

7:«i 

,»i 

1  Mim      i.'ivi  '    '.I'l  .'1 

l.;l.-is     111121 

1.2.V,  i 

hil  VI  ;     2. 

"IIS 

1     00  ■  70 

l.llO     1   00.03 

700 

1  KKI.Vi        l.'.ll.'i        i.i'l  ss 

1.470     I'll  :;i 

1.34"  ' 

nil  .12  [     2. 

-|KI 

:  nn  2-1 

1.7.11     '  90 -.SS 

(i70 

:'f; 

i   l(»|.;w  •     "i.M2        li'l  lis 

1..14V  ]  liii  :ii' 

1.1711 

nil  11  1    2. 

'.III 

nii..ic. 

1   (VKI  S  1  O'l-.V! 

017 

1(1(1. .is      i.ari      "iiii'i 

I..12'i      lii:l  .-.t 

4..VK1 

nil -.Is  j    2. 

1'4 

!   lin:!, 

I..I1KI   j  1  00.7s 

017 

j.^ 

i   KKI  4*  ,     1 .  W2  .     Wl  .1.1 

1.2111      I'll  li-i 

4.(1011 

nil  31  I    2, 

111 

'in«i  111 

I.4.S11  [1  'JO- 73 

1,V( 

r     Kmtir     !       J. I'll           i*)    S.'l 

i.iv.     ill  •: 

4,0.".7 

i.ii  27  1    2. 

i'.ir. 

'ini  ;r, 

1.  ;.M  : '  *.r.i  n, 

.M 

■\fi 

I  iiKi.fiii  '   2.112s  '   '11  rs 

1.2S1  '   I'll  111 

1.111 

1111-22  1     2. 

111. 

'  il-ll  0.1 

1.1-1"  1     O'.l  (11 

532 

M 

1  I'.'i-IH  !     2.1112  :     i.i^i  S2 

1,  H". 

nil    IT  1     2. 

no 

1 

1 1  00  ,11 

ISS 

N.rr«- 

All  I 

lurkfii  lliua  .'i  inltTpiiUlt' 

1. 

I  V  l-OD  'it 

'*IU 

,  N(»\.'in 

licr  ~:  locQiiofj 

etir. 

IflS 


DEPAKTMEyT  OF  TUF.  I\TER10K 
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e  QEORQE  V,  A.  19tS 

Daily  Gavue  Heioht  and  Discharge  of  Assiniboine  River  at  Brandon,  for 

1913. 


U 


Id 

211 


Xi 
2i 
2S 

2(1 
27 
2S 
2« 


.      Day. 

January. 

Feliniary 

Marrh. 

April.           j           May 

June 

OaiKjn       Oi»- 
Heiglil     cbariB 

Fwt.     Si-c-ri. 

C.aiKe 
lleiibt 

Fwl. 

Di. 
charKf* 

Sec  tt. 

Ciauiv 
Heiiht 

Dm- 
chargr. 

(laute 
llriKhl 

Feet. 

l)i»- 
rharie. 

Sec  ft 

(lauce 
l|pi(ht 

Ilirt- 
charte. 

I)i. 
rharte. 

' 

FlTl 

s«..ri 

Feet 

Her.-ft. 

Feel 

Ste.-K. 

'M'Sfl 

220 

■90 '62 

3X0 

111  47 

14.SX7 

104-30 

S,37H 

'«9-52 

227 

'00  62 

3S) 

III  47 

14,S«7 

104  22 

5,287 

4 

S 

>W)'M 

2M 

199  63 

:ii<5 

Mil  II 

14,400 

104  (15 

5,100 

'tKt'M 

244 

'90 -63 

3M 

1 110  75 

13,910 

103 -US 

4,013 

m  M 

251 

w  <a 

3lt5 

11 10. 30 

13,400 

103-74 

4,7.» 

s 

i 

■tW.AM 

251 

110-02 

12,929 

103-65 

4,«60 

!    ■  - 

191,. ,vt 

251 

i|00  »5 

12.70(1 

103  45 

4,460 

» 
lU 

.  . 

'00 -Am 

251 

1I0O-6K 

12,50(1 

KB  37 

4,3X0 

24.< 

110051 

12,20(1 

103-31 

4,320 

; 

109  56 

24N 

1 1110  34 

12,000 

103  24 

4,250 

11 

24S 

103  .53 

4.54(1 

'io»-17 

11, M¥) 

103  17 

4,180 

'00  .56 

24M 

im-oo 

5.114  ;i|IIO(l(l 

11,400 

103-03 

4,m« 

13     . 
14 

13     

■ 

■    ■ 

00 '.5A 

24  S 

lm'30 

5.4NI 

illw-M 

ll,:«i(i 

102-61 

3,654 

106  26 

7.11.54 

illW-66 

ll,l(HI 

102-45 

3,510 

.    .     .   :   MW  57 

106  24 

7.K26 

illW  40 

I0,9(NI 

102  37 

3,43» 

H 

J7 

1» 

1» 
10 

2.M 

IMI'33 

7,04.11 

110H-.32 

10.6IKI 

102  25 

3,3.1ft 

1  ilo  Vt 

2.55 

KM  17 

7.7.32 

'1(W- 15 

10,400 

102- Kl 

3.195 

'()*).  )0 

259 

IIM  15 

7,705 

'107-O.S 

10,20(1 

101-9H 

3,091 

itMi.^a 

2.50 

IIKi'13 

7.67S 

1107-Nl 

!;,»,K1 

101-117 

2,997 

j     ii»  80 

262 

106  13 

7,67s 

107-59 

0,649 

101-49 

2,674 

209 

106  21 

7,7S6 

10642 

H.060 

101  44 

2,632 

22 
23 
24 
25 

W(n  [      3S7  1  'mm 

1                   "W'AI 

200 

106  26 

7.S.54 

106  26 

7.S.54 

101  :« 

2,46;) 

336 

106  31 

7.021 

106m 

7.,V56 

101-27 

2,496 

'    "Ht'fil 

336 

106  4H 

»,  1.50 

105  77 

7.192 

101-19 

2,432 

...''-..       1    "J»61 

34" 

106  51 

»,I9I 

105  5« 

6.9M 

101-05 

2,32) 

211 

!                1    100-61 

36U 

10664 

N,366  ;   105  43 

6. 74.) 

l(K)-95 

2.245 

(i<|.4(i  '                i     «l«l 
[    <V»i7 

373 

'107-6(1 

9.SM      105 -2> 

6., 5.57 

III0-K7 

2,185 

2S  ,    . 
2» 
311 
31 

3M) 

'IO!(-56 

11.1100      104  S6 

6,032 

1011 -Ml 

2,I7S 

'l(l»-52 

r.'.:t(«l      104-66  1     5.702 

100- S7 

2,  lai 

1I10-4S 

13,600  ;   104-44 

5,,53K 

100 -NO 

2,200 

1                1  104-47 

5.. 573 

July 


lo(l-lv5 
100-76 
I00-7S 
KKl-02  I 
101-10 

im-30 

101-36 
i  101-75 
I  101  05 
I   101  47 

102-61  : 

■;  \iain  1 

I  103-15  i 

i    103-31 

103-45 


2. 170 
2,10:1 
2.117 
2  22'i 

i'm 

2,, 520 
2..56)t 
2.H05 
3.06.5 

:i ,  .52H 

3.ti.V4 
4.027 
4.160 
4.32.1 
t.46'1 


Ai'guat . 


103-66  '  4.671 

103-75  :  4,770 

III3-0K  I  5.1)23 

104  10  I  0.155 

im-15  1  5.210 

KM -211  '  .5.265 

liH-25  5.:i2'l 

1114  2i  .5.2U,s 

1114  1»  -5.211 

104  15  .  5.121 


104-10 
104  117 
101  05 
lal-K3 

I'M  75 

103-67 


103  60  I 
103-55  I 
103  51  I 
103 -.V) 
103-50 

103-40 
103 -4k 
103  45 
103  3H 
I0:t-2H 

103-20 
103-22 
i(«-2'l 
103-15 
103-07 

102  91 

102 -M) 

102-73 

102-27 
101-54 


.1.V5  101 

.122  I   101 

4.00(1  1  101 

4.H.58  I  101 

4. 77"  I   lilt 

4.IM  I   nil 


4.610 
4.56:i 
4,520 
4,510 
4,510 

i.M) 
4.41)1 
4,46(1 
4,3011 
4,200 

4,210 
4,2.10 
4,210 
4.160 
4. IIM 

3,051 

3.!i27 
3.762 
3.348 
2,716 

2,601* 
2.  MO 
2., 560 
2.406 
2.624 

2,708 
2,. 52- 1 
2,480 
2,496 
;  44.1 
2,410 


.September. 


2.:H4 

2.245 
2.185 
2.147 
1.875 


101-08 
KH  05 

Kill  87 
KKI-82 
100-45 

100  67 
KKI-73 
100.56 
100  43 
10')-36 

IO:)-43 
iml  41 
100  36 
I0(|.2I 
KKl-O.- 

90  04 
".»  89 
09-82 
00  77 
00-70 

09-64 
111)-. VI 
00-41 
00-40 
90-30 

09-39 
09-38 
99-:i8 
99-38 
•.W  35 


2,015 
2  0.80 
l.'iM 
1,861 
1.812 

1..873 
1.847 
1.812 
1.707 
1,609 

1,518 
1,48:1 
1,435 
1,401 
I,:i57 


October. 


99-27 
09-23 
00-20 
00  15 
99-17 

00-32 
00  25 
00  (15 
1)0  05 
00  II 

00-21 
90- 19 
W)  17 
0'.)-l7 
00-15 

00  13 
100-43 
190-14 
11)9-15 
09  15 


1,318       00  14 
1,227       i.W  15 


1,160 
1.162 
1.156 

1.1.56 
1,149 
1,149 
1,140 

l.UO 


00-25 

•)*)  ;i() 

99-26 


1.078 
1.0,52 
1.0.12 
1.000 
1,013 

1.110 

1,065 
041. 
94) 
979 

1,0,52 
1,026 
l,lll< 
1.013 

08H 

088 

001 

1,00) 

1.0(11 

091 
l.llO) 
1.16) 
1 ,  (107 
1.(72 


NnTF.  -.\n  inlirki'.l  ihus     1     inlcri«>ln''-'l 
liic<»nditloni-  ,.inu:ir;.  1  to  .Vpnl  In  iinti  N'.Vfinlier  lo  t 


>ata  n  »'    fiuflicifnt  to  trjnn 
111  nf  yi'ar. 


:ute  daily  ilia-harge  fr  >in  Marcli  6  to  Xtn]  II. 


,  L 
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SESSIONAL  PAPER  No.  25f 

Daily  Gauoe  Height  and  Discharge  of  Awsiniboine  River  at  Brandon,  for 

li»14. 

Drainage  arra,  34,50U  squan'  tniUi*. 


D.y. 

January. 

Kebnwry. 

Mu 

,.... 

Ap 

lliMI(ht 

r.l. 

Guugi' 
Heiiht 

Ui*- 

cbanir 

Sec -It. 

(■lUlK*' 
llright 

Um- 
cliargi- 

(tttuse 

I)M- 

churKo 

I)l>- 

rhargi' 

l-'ci-t. 

Seo.d. 

F«-t 

Sw  tt 

r.„ 

Sec -It 

1     

i 

3   

4 

J 

.    . 

N     . '.        

9 

10     

WW 

24« 

■ 

1I1II-27 
lim  27 
11*1  •;)7 

llJU-37 

11    

12  

13  

U 

15  

WK> 

4I« 

lciU-27 
l(»l-27 
li«l27 
l(l(J27 

16 

17 

in 

1« 

2u 

. ,.;: 

■ 

111!   17 
1111-7^ 
1112  (r, 
1I121U 

2.410 
2.VM 
3.1.iil 
3,2711 

■>:i 

24 

25       

10:!  iM 
102  .W 
I»:lli7 
lo:t2tl 
101  36 

3.411 
3.  (Hi!) 
4. OKI 
4.270 
4.;i70 

26 

27 

2S     

211 

:m     

Jl 

W15 



m 

' 

lo:t  41 
lo:i-4.i 
10:1411 
101S2 
103  54 

4.421 

4.4lil 
4,.'VI0 
4.510 
4,550 

{          M. 

.V- 
Dis- 

June 

1    (i«UKf 

(iagge 

l)i«- 

lltMuht 

churge 

Height 

charge 

I 

.Sec  rt 

Fivt. 

Sec   (1. 

103. 4>> 

4.470 

103-19 

4,200 

103-411 

4.410 

102-99 

4. KM 

!   103-32 

4,.U0 

102- K7 

3.N94 

:  10:1-31 

4.320 

102- (17 

3,7U8 

1113-50 

4..ilo 

102-49 

3,540 

i   103-lil> 

4.IW3 

102  24 

3.321 

lOl-Mi 

4,  Mil 

102-19 

3.276 

104-1(1 

5, 1.55 

101-99 

3.0W 

\  im-31 

5.:;»9 

101-94 

3.0,56 

1  im  49 

5..59I1 

101-77 

2.912 

1  104 -.M 

5. 042 

101 -.59 

2,759 

lo»  .-,.'> 

5.0M 

101  45 

2,640 

i  104. Ml 

5.711 

101-29 

2.512 

l»4-(i7 

5,»o:i 

101-13 

2,3M 

1   I04->V1 

5.7,57 

101-05 

2,330 

!  Kit'.iO 

5,«ll- 

100  9<l 

2,2()8 

:  Itl4-.W 

5,700 

100  S2 

2,  I4)t 

!  lol-ii.! 

5,722 

loo  67 

2.ai5 

101. I„l 

5.722 

1I»1-.)S 

1.968 

lol-li'l 

5.722 

l(Kl-47 

l,IUt9 

I04-h2 

5.715 

101-31 

1.777 

104-07 

.■1.W13 

100-12 

1.644 

104-Oi 

5.7f.O 

99-98 

1.546 

1  104 -(17 

5,S03 

WI-.SO 

1.423 

1  104-a5 

5.7.^1 

99-91 

1.497 

l(M-fi3 

5.757 

99- «5 

1.4,V5 

M4-40 

5.,50« 

99  43 

1.11*2 

104-34 

5,423 

99-6i 

1,325 

;  104-05 

5.ll¥l 

99-65 

1.325 

:  im-Ki 

5..S47 

99-20 

1.033 

\  103 -311 

4.40'l 

— 

July 

.Augii'*! 
9.1-10  1 

1 
40.5 

S4»,>leml»er. 
97 -.57  !         112 

lll-to 
97- 4s 

Imt 
1.54 

Xnveiti 
97  91 

317 

I)eoel 

9S-II6 

nlier. 

1 

99-15 

1.000  [ 

215 

99-11   ! 

976  i 

91-07 

.391  ; 

97 -.57 

182 

97  46 

148 

97  ■s7 

2161 

98-IM'. 

215 

t 

99-03  i 

92»  ; 

98  16  , 

435 

97-55 

175 

117  51 

172 

97  97 

344 

98-06 

215 

4 

99-36  1 

1.i:t7 

9K-34  1 

529  1 

97-54 

172 

97-57 

1.12 

97  Sll 

2115 

98  06 

215 

5 

99-36  i 

1.137 

11-1'  10    ! 

405  > 

9."  -53 

169 

97-76 

251 

97  1:1 

270 

9»-IJ8 

215 

i\ 

119  15 

I.OIKI 

97-96  : 

341  ■ 

97-69 

226 

97  53 

Ifii 

117  67 

218 

98 -OS 

191 

7 

.      99-03 

928  j 

97-91  ' 

313  I 

97 --59 

1811 

97  51 

172 

117  71 

98-09 

191 

\ 

...      9,t-»9  i 

9  4  : 

97  19 

■MIS  : 

97-51 

1>9 

97-51 

172  j 

117 -85 

2-10 

98-09 

191 

,. 

9H-0)   1 

880 

111-02  i 

367  ; 

97  55 

175 

97  51 

172  i 

97  ;I6 

340 

98-09 

191 

10 

95-92  1 

862 

97-85 

291 

97-57 

182 

97-76 

251 

97-80  • 

270 

98-09 

191 

II 

'    9-*-h6  ' 

826  i 

97-77 

2  "18  '; 

97-51 

172 

97  75 

250 

1'7  ■  71'. 

2.4 

9s.  09 

191 

1,: 

.     i    O'J  05  1 

9)0  i 

97-82  i 

278  I 

117  .54 

172 

97  ■  75 

25il 

117  s6 

295 

9s- 10 

196 

It 

,  ,    ]     ll<-92  ' 

Rti2  1 

07  75 

.'50 

07  01 

116 

li7-7i' 

2111 

'17  Sll 

29.5 

98-10 

171 

14 

.    1    9s-!l5  I 

821  ' 

97-71 

214 

07  61 

211 

97  6. 

oi> 

97  86 

2115 

98-11 

171 

15 

■    i  *''■»"'  ! 

.s2  1 

07  67 

21,1 

07  .ill 

Is- 

97  61 

2.lti 

98-12 

175 

Irt 

!l>-79  1 

7M 

or -17 

2' 61  ■■ 

117-55 

175 

117  61 

2  16 

98-12 

175 

17 

(11. si 

7' Mi 

9,'  7.) 

2Vi 

11:  55 

17'i 

iir-7s 

262 

91-12 

175 

••*■  ■*-')  ' 

s-.*  1 

97  61 

2  111 

07  6  1 

19  > 

97  SI 

2i6 

91-11 

I7t 

1" 

:     9,>-7; 

772 

97 -W 

2-11 

117  61 

196 

97  11 

27s 

OS- 13 

178 

-1 

'     1I-?  51 

6W  , 

97  6.) 

2  1) 

117  71 

242 

97-76 

254 

9i-13 

178 

.'1 

■;    98-51  : 

618 : 

97-67 

21s  1 

117  66 

214 

117  76 

254  i 

98-16 

173 

,    .     i    98-45 

,Vl;i 

97-71  ; 

214  ' 

117  M 

2-16 

97-81 

274  ! 

98-16 

161 

>  [ 

98  41 

.■)6» 

97-69 

226 

117  61 

191 

97-79 

266 

91-16 

161 

.1 

!l,-.-37  ' 

546 

97  fVl 

2. 1'i 

117  5S 

116 

97  79 

266  ' 

I 

98- 16 

161 

.'"1 

9>  42 

574  1 

97  64  i 

216 

117  .5s 

1.16 

97-94 

:i:ii  1 

98-16 

161 

''i 

,    98 -,5(1 

6I> 

07  61 

2.16  1 

97  .56 

179 

97-94 

331 

98- 16 

161 

,'7 

:    9v37 

.")46  ' 

97  64 

2.1«i  ', 

97-68 

214 

97  ■  S2 

27s  . 

1 . 

98-15 

139 

;-- 

'    -.'1  if  : 

n>'> 

■57  '">;•  ' 

226  : 

i'7-61 

'••'  "t 

it'- 

9i-15 

121 

21f 

.  ,       .1    98-32  I 

519  i 

97  85 

2WI 

97 -.56 

179 

97  73 

212 

i 

98  15 

112 

(11 

'     9<-2l  i 

475  , 

97-77 

258  I 

97.54 

172 

97  71 

246 

98-15 

106 

11 

1     98-16  1 

4:1.5 

97  72 

2.38  1 

97  74 

246 

98- 15 

106 

Note  -ice    rriinlitmn-; 

Januar\    1    to    .Ap 

nl    17 

(lata 

not    Mifii 

-tent     tt 

IMIIipUt 

•    .lailv  d 

Mch-.iry 

•      Ice  c 

.nditiuna 

Nc 

vf.nbt'r  15  tc 

t-nii  of  year:  ditu 

not  !*uffirient  tn  v 

uiipute 

<h»ly  cll.i 

liargf  fi 

r  .\i>vi':ii 

Ikt. 

ill 
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170  DEPARTMENT  Of  THE  fNTkHIOR 

e  QEORQE  V.  A.  1016 
Monthly  Dibcharoe  of  AHsiniboino  River  at  Brandon,  for  the  Year  1912. 

nrHtimce  arm.  34.Mn  Nquara  niilra. 


Month. 


Xaly 

AiMtuiit 

t>ct4»t»er 

NovimiiImt 
Dec*niU'r 


Juuiirv 

Febniar>    . . 

Mvrh      . 

April 

May 

Jane 

July 

AttCU''! 

SeptPiiiU'r 
OctoNT 


January 

Fpbniar\ 

Marrh 

April 

May 

June  . 

July 

AugU!>t 

S<«ptpTIllHT 

( trtotHT 

NovfiiiU'r 

Decemhtr 

The  ptTKKi 


DllHNAHUK    IN    SK(ilM»-FltrT, 


MttKimum 

■2.im\ 

.^.  I.VI 

.^..1llll 

3,. 1711    ! 

I,4:«i    1 

s.-Ttm 

14. «» 
S.4IIII 

4.l«lll 

•.',:mi 


Minimum 


1 .  2flil 
1.4711 

2. 12(1 
I.4NI 

4HS 

4»S 


.VVm 
■-'.1711 
'.'.  Km 
'.',41111 
l.lMl 


S.S.VI 

4. 21  III 

1.14<i 

.V21I 

242 

33U 

21.^ 


Mmu       I  IVrmiiurr 
tniEp 


2.n.V) 

11  IWW 

l.7(l<l 

II  (H» 

:i.li» 

(1  (H)(l 

il.tNl 

(1  l(>4 

t.MII 

(1I1.V1 

1.02(1 

(1  (IIKI 

>4(ai 

274 
12.V1 
'!>.  KKI 
1(1.21111 
il.XjII 
4.1(1(1 
:i.nii(i 
1. 8111 
>I.(KIII 

;t.(iio 


>4(KI 

(1  012 

<:l.(HIII 

(l(IS7 

4.:l2(i 

.5.:i*i 

0  i.u 

i.iKm 

2.4(1(1 

0(1711 

4;« 

774 

0  1122 

2ii:t 

2X1 

0  (Klli 

1«9 

ISII 

0  (K1.5 

14K 

215 

(I(I(I7 

'IM) 

1)11117 

1(1« 

I7:i 

II  (NI.S 

(I  IK14 


II  (112 
n-miH 
II  (iii7 
(I  I4'< 
II  2*1 
(1101 
0  III) 
0  104 
0'(M7 

o-oio 

(MW7 


0  (Km 


Ki  \  (irr. 


Iteplh 
in  incht^ 

(in 
Dntinaco 

iiren. 

Toiul  in 
ucri'-lti'i 

II   IHlH 
11   (I.W 

II-  iim 
II  1211 
(MITiU 
0  (M 

I2».inn 

104.  SO") 

IK4..Vl(l 
220.  KH) 

l(nt..'Wi) 

62.700 

II  1)14 

il'IHM 
II  (IIIH 
II   l(« 
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')  oadinatiHl-     Oata  Dot  ^ullirient  to  t'stiinato  iliitcliarKU  f»r  XovlmiiIkt  tuid  Oi'dMnlxT,  I9IJ, 


AssIMBOINE    lllVKH    AT    HeaDINOLV. 


Hislorii. — TIk-  inctcrinK  station  was  estatilished  on  April  0,  l*.)i;{,  \>y  S.  S. 
Seovil.  ami  has  tiecu  opi'ratcd  since  that  (hitf. 

l.omliiui  (if  Section. — The  meter  section  is  hicated  on  the  downstream  side 
of  tlie  Canadian  Northern  Hailway  hridge  wliich  crosses  tlie  Assinihoine  river 
a  quarter  of  a  mih'  from  tht>   Canadian  Northern   Railway  lleadingly  station. 

The  initial  point  is  marked  on  the  flooring  at  the  north  end  of  the  hridge 
on  the  downstream  side,  and  is  jiainted  white,  "Init.  Pt.  O+tM)." 

licconln  avnUnbk. — (iaiige  height  records  are  available  from  April  17  to 
Noveniher  2:i.  I'.tl8.  and  for  the  year  .'.tU.  Kstimatos  of  daily  discharge  have 
been  i)re])ared  from  April  17  to  November  2:},  VMW,  June  1  to  March  1,  I'JH, 
and  from  April  22  to  the  end  of  1!H4,  except  for  part  of  November. 

Dmhiiig,  .In/).-  -The  area  drained  by  the  Assiniboine  river  above  Head- 
ingly  is  .">!», 42(1  xpiare  miles. 

(idiKj). — .\  '.l-fool  wilical  .-tail  gauge  i,>  Iast<lied  to  tiic  north  abutment  of 
the  tjridge.  and  is  read  in  summer.  A  winter  gauge,  3-foot  staff,  is  fastened  to 
the  ice-breaker  for  winter  readings.  Both  are  referred  to  the  same  arbitrary 
datum. 


MANITOBA  HTUKOORAPBIC  SURVEY 
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Channel. — Tlif  chiinnel  is  Htruif(ht  Inith  above  and  hrlow  the  spction  for  a 
conNidiTiililc  <li.«i1iiiic<'.  The  stream  in  <livi(i(Hl  into  four  channolH  by  the  three 
central  piers  of  tiie  liri(i«<'.  The  bottom  of  thi-  stream  is  of  gravel  nnd  mud, 
and  not  liable  to  shift.  The  rinht  bank  is  low  and  wooded  and  liable  to 
overflow  at  liiKli  stajjes.     The  left  bank  is  hiKh  and  not  liable  to  overflow. 

Dinrhiiryr  Mcnxuremenix. — The  meterings  have  been  nm<le  from  the  down- 
stream side  of  the  bridge  in  the  open-water  season,  and  at  a  point  ab'jut  2(K) 
feet  <lownstream  and  from  ire  under  winter  conditions. 

.4  rrwrrtri/.  Met  ween  gauge  heights  7.')-.')  and  S((<.>  the  discharge  curve  is 
well  dehncd.  Tnder  ice  conditions,  itetwccn  gauge  )i<-ights  715-8  and  70-1,  the 
discharge  curve  is  fairly  well  dehncd. 


[)i.s(iiAmiK  Mkasi  UKMKNT.S  of  .Vssiniboinc  Hivcr  at  lleadingly,  11>18-14. 
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AssiNiBoiNE  River  kt  St.  J.ames. 

//i.v7()ri/.— Thf  statidii  was  .>stablishpd  by  D.  L,  McLonn  on  May  13,  1012. 
It  \v:is  abaiuionod  August  H,  19 13.  in  favour  of  the  station  at  HoadinRly. 

Location  of  Sectioti. — Tlic  niftor  section  was  located  on  the  il()wnstream 
side  (if  the  Cnnaiiian  Pacihc  Railway  foot-bridge  iicross  the  Assiniboiiie,  which 
is  about  120  feet  south  of  the  I'ortage  Avenue  subway  at  tlie  western  city 
limits.  The  initial  point  is  located  on  the  north  end  of  the  hand-rail  on  the 
downstream  side  of  the  bridge. 

liicordii  araihihir. — .\  record  of  daily  gauge  heights  was  obtained  for  the 
period  May  14,  11M2,  to  August  S.  l!ti:{.  except  during  the  winter  season,  when 
the  readings  were  made  twice  a  week.  aimates  of  daily  disciiarge  have  been 
made  for  the  jieriod  M.iy  14  to  October^i,  l!tl2,  and  .Vliril  17  to  .Vtigust  S,  V.)\:i. 

DniiniKii  Ami. — Tiie  ana  drained  by  th(>  Assinilioin;'  idiove  the  St.  James 
station  is  .")!»,,"),")()  s(iuare  miles. 

(idugc-  \  chain  gauge  was  installed  at  this  station.  It  was  located  on 
the  lower  chord  of  the  bridge  on  the  upstream  side  opjiosite  Nation  2  +  (i(l  on 
the  metering  section.  The  i:ero  of  the  gauge  was  referred  to  a  bench-n^ark  of 
arbitrary  datum,  located  vn  the  southeast  corner  of  the  abutment  at  the  north 
end  of  tlio  bridge,  and  marked  in  white  paint  "H.M." 

Channii. — The  channel  is  divided  into  three  sections  at  low  water  and  four 
at  high,  by  the  bridge  piers.     The  channel  is  straight  for  300  feet  above  and 
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400  fpft  Ih'Iow  thr  MH-tiun.  Tli«  InmI  m  uf  gravel  unil  ia  p^miRnrnt.  The  hanka 
ftri'  high  anil  not  linbl«>  to  overflow. 

IHufhargr  Mraturementa. — THh  mpt  ringM  wiri'  mmli-  from  tin*  clownHtrrBin 
iiiili-  of  thi'  liriii(t<'  by  im-iinM  of  a  Hinall  Prir*-  motor. 

Aeeuracy. — Betwo«n  gauRo  hi-ightii  64  HO  and  7()'70  tho  disohargo  rurvo  in 
(airlv  woll  dotinoU. 


DiH(  iiAHcir:  Mi.AHt'HRMr.NTH  of  .\N»tini»)oirii'  Rivor  at  ("PR.  Hridgo,  St.  Jiimes, 
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6  QEOR'JE  V,  A.  1916 

Daily  G-vuge  Height  and  Discharge  of  Assiniboine  River  at  C'.P.R.  Bridge, 
St.  James,  Winnipeg,  for  1912. 
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Daily  Caicf.  HKUiHT  and  Dis(  haiuje  of  Assinit,.,!,,,.  River  at  C  P  H    Hri(l<«' 
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6  GEORGE  V,  A.  1916 

Monthly  Discharge  of  Assinihoino  River  at  CPU.  Bridge,  St.  James, 
Winnipeg,  for  the  >ear  1912. 

i  I)rainaKt>  iiri'a.  59.-'>.V>  Miiiiaro  niilr^,) 
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SIIKI.L    KIVKU. 

'llic  Slirll  livt  r  is  one  of  the  lar(i(>l  triliuliiric-  nf  the  Assiiiilioiiic,  (■ini)tyinfj 
into  tlial  rivtr  in  tji.  2;!,  1{.  '_'!•,  W.l'.M.  'I'ln'  MUircc  of  llic  river  i-^  on  llic 
nortliwodrii  <\o\iv  of  tlic  l)ii<  k  nioiintains.  whitli  il  p:ir;illt'!s  for  a  coiisidcraliic 
(li>tani'<',  liic  coiirsf  liciny;  aiiii<i>t  thic  soiilh  for  the  ciilirc  Iciifitii  of  llic  rivrr. 
.Miout  .")  milc-^  from  <lic  junction  witli  tiic  .\>-inilioinc  it  turns  sharply  to  tli 
West  anil  tlow-  ill  tli.-ii  (lirt-iiion  to  il>  iiioiith. 

The  watcrslii  il  draimil  i^  narrow.  l,\ii!K  hctwccii  tlic  Swan  and  Assinihoinf. 
cxci'pl  at  the  iiiiinT  p.irt.  wiicri'  it  opens  out  to  a  widtli  of  aiioiit  o.">  niilcs,  the 
total  Icniitli  of  the  liasin  luinn  alioiit  (iO  mile-,  tlioilfili  the  river  itself  lias  a 
lensth  of  W  miles. 

In  the  upper  waters  tlii'  river  flows  thr'uph  the  Duck  mouniain  foresi 
reserve,  a  district  in  which  valuaiile  liinlur  is  io  lie  found.  The  valley  of  the 
river  is  n.irrow  and  (piite  deep,  varying  lietwceii  100  and  ;i,")0  feet.  The  valley 
itself  is  firavelly  aiicl  hoiilder-strewn,  lull  the  land  forming  the  up]!-  r  heiiche- 
and  talile  land  is  nood  for  agriculture. 

\X  .\sses>ip])i,  the  only  town  located  on  the  stream,  .i  small  tlour  mill  w.i- 
ojieraleil  liy  water-imwer  from  INSI  to  i!ll  1,  in  which  year  the  dam  w.is  washed 

out. 

SlIKI.I,    KlVKlt    AT    AssKsSll'lM. 

///.v/ii/y.-  -The  fir-t  iiieteriiifl  of  the  Shell  at  .\-sessip|)i  was  taken  liy  W.  -1 
Ireland  on  Se]iteml>er  I'l.  I'.tKi,  lull  the  point  ;i1  which  the  measurement  wa 
maile  was  iKit  considered  suitaMc  as  a  ])oint  for  a  jiermaiient  section.  Tlii 
jioint  W.IS  .at  the  liridjje  just  lielow  the  dam.  .\  second  section  Was  estalili^ln 
iiy  i;.  .1.  Hud(je  on  ,Iaiiiiar.\-  10.  l(tH,  which  was  a  (pmrter  of  a  mile  below  tl, 
hridne;  this  latter  section  was  afterwards  aliaiiiloiied  for  one  which  was  locate 
1)V  <'.  <>.  .Mien  on  .lune  0.   1014. 
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Location  of  Section. —The  section  finally  locatod  on  the  Shell   UivjT  at 
AsMssippi  IS  1}  mile   downstream    from  the  Assessippi  bridge,  2  miles  below 
tlie  nidutli  of  Hear  creek,  133^  miles  from  Russell,  and  20  miles  south  of  Roblin 
Ihe  initial  point  is  marked  by  a  nail  driven  in  the  base  of  a  blazed  tree,  whieli 
IS  on  the  risht  bank. 

liiconh  rirfi(7«We.— Daily  gauge  heights  have  been  obtained  since  June  9 
1914.  and  estimates  of  daily  discharge  for  the  same  period  have  been  made       ' 

Dnuniifif  .4mi.— The  area  tributary  to  the  Shell  above  the  meter  section 
IS  9.i()  s(iuare  miles.  It  lies  between  the  watersheds  of  the  Vallev  river  on  the 
east  and  the  .Vssiiiiboine  on  the  west. 

(,,ni,,<.—\  i\-Uwt  vertical  statT  gauRe  was  placed  0()0  feet  downstream 
troKi  1).  .Martel  s  house,  and  about  1  mile  above  th«'  meter  section.  The  gauge 
is  referred  to  ;i  liench-niark,  which  is  a  luiil  driven  into  the  foot  of  a  blazed 
scrub  oak  tree  standing  14  feet  back  from  the  gauge.  The  datum  is  arbitrary 
Un  Novenib.r  IS  it  was  discovered  that  back-water  etJ'ect  was  being  caused 
between  the  gauge  and  the  meter  section  l)v  beaver  dams.  \  new  gauge  wis 
then'tore  established  at  the  meter  section,  which  was  referred  to  a  temporarv 
bench-inark  pl.iced  on  the  si<Ie  of  a  U-inch  poplar  tree,  blazed,  standing  100  feet 
above  the  meter  station  on  the  right  bank. 

'';"'""'•  I"'"'  'i'»  f<''-»  !'l><>v('  the  section  and  MO  feet  below,  the  channel 
IS  >traiglit;  the  bottom  is  of  small  rock  and  gravel,  and  is  permanent  The 
Wank-  ;ire  high  and  dear  and  are  not  liable  to  overflow.     The  current 

li'si-htini,    MiiixHirinnit'!. — Measureiiiei;       ari'   made   by 
earric  T  travelling  mi  a  cable  stretched  acnxs  t 
nici-unnieiits  have  beei.  taken  to  deline  a  <: 

.1(7, 1,-;,//.  -The  curve  is  well  (lefini'(|  over  a  nngi'  in  >tage  of  1:5  feet  for 
o])en-\\at' 1    ( ipiiditici!!-.      Discharge  c  urve  I'di- 
(letilii  i|. 


-Witt. 

ari'   made   liy  means  c.f  a    cable 
-ireainat  the  secti(jn.    Sufhcieiit 
i~iliarge  curve. 


\Vi 


c<in<liti(iii~   IS  not    M,  -vvel 


ii.Ma.i;  .MK.\>rHK.MKNrs  of  Shell  River  at   .V--es>ii)pi  Bridge,  1913-14. 
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6  GEORGE  V.  A.  1918 
(iAKiK  llKicin  AM)  Dis.  iiAucK  of  Shell  Hiv.T  iit  AsMssippi,  lor  11)11. 
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Monthly   DisciiAKtiE  of  Shell   Uivcr  at  Asscs.sippi,  for  1914. 

DruiDttgi-  areu,  930  Hquur.t  iiiiI.m 
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HIHDTAIL  CKKEK. 

Hirdlail  crti'k  is  .me  of  the  sm:ill  trilpiitiirics  of  the  .Xssinihoinc  river.  It 
joins  till'  latter  in  Indian  Hoscrvc  No.  .J7.  Tl.c  source  of  the  river  is  on  the 
south  slo|)e  of  the  HidiiiK  nioiintains.  and  the  idurM'  i-  nenerally  south  from  tlie 
hea<lwalers  lo  the  mouth. 

The  utnier  part  of  the  ilraiiiafje  area,  which  is  }(K)  siiuare  niile-.  i>  very 
well  tiini.ered.  and  lumiierinn  has  ln-en  carried  on  in  the  district.  Towards 
the  niouih  the  land  is  (liveii  uj)  to  auriculture. 

'I  here  was  some  (|uestion  of  a  siiiall  jMiwer  devehiipment  on  the  river,  .so 
records  of  ihe  di-charf;c  have  been  kept.  These  show  thai  the  power  output 
would  he  very  ~mall.  and  subject  to  inierruption  durinn  the  winter  HKjnths. 


HiuniAii.  CuKKK  .\r  Minri.K. 

Ili.^ti>r,:i.      Till-  siaiion  wa-  .-taiil.shed  .M.iy   14,   mi4,  liv  ('.  ( ).  .Mien. 

Ltinitifii  «./  Siilioii.     The  incter  -.■"■ti,,n  i~  located  on  the  downstream  side 
of  ihe  Hirlle  iraffic  bridge  on  ihe  ro.id  iieiween  (he  Canadian  Pacific  Uailway 
-taiion  .-md  ihe  lown  of  Hirlle,  1  mile  from  the  Canadi.in  Pacific  railw.iy.     The 
initial   Jioini    i-   painted  on  the  hand-rail  of  the  hridsre  at    the  left    end df  the 
downs!  ream  -iile. 

litciiiih   iiKiihiliii.      The   c-tiniate-   of   daily   di-c|iart;e   have    lieen   deduced 
iioni   May    H.    I'.IH    lo  Noveinhef   I.").    I'.tl4,  coverinu  the  open-water  sea.son 
l>aily  Kaupe  heishts  h;ive  lieeii  ohtaiiied  fmni  May  14  to  Deccniher  ."),  1',I14. 

I)rt)niiuj(  .\i;,i.  The  draiiia^i'  area  i-  400  scpiare  miles,  extending  from 
the  Hidinji  mouiilain-  -uiitheast   to  the  .\— inihoine. 

(idiiti,.-  .\  vertical  -talT  en.-imelled  Kauu:e  i-  fa<tened  to  the  fioor  of  the 
bridKc.  and  is  referred  to  a  hench-inark  s,.t  to  arbitrary  datum.  The  hench- 
inark  is  on  top  of  a  holt  uu  the  northwest  corner  of  ihc  liridge. 

('hlltuni         '['he   -tr<"i!n    i<    <■<  kiifiiw.,  I    t..   ..•>,.   ,.(...  i.  i.,,l    ,,i    ,.11    ,♦,,,,,..     f..„   't'li   f...* 
* i.ii    I       .-  t .t , .,    ,.    ,1..   -      ,.  .J     _^,  ,:i    J  ,.^-j 

above  and  100  feet  below  'he  section,  the  chali""l  1-  -traitdit.  The  current  is 
t.iirly  «wifi.  and  the  b.'iiik- are  hinh  and  ch-ir  ,ind  not  lialile  to  overflow.  The 
bottom  of  the  stream  is  of  muil  .-md  hard  clav,  not  liable  to  shift. 
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Discharge  Measurements. — The  meaBurements  are  taken  from  the  down- 
Htream  side  of  the  traffic  bridge  under  open-water  eonditioiis.  For  winter 
conditions,  measurements  are  made  from  the  ice. 

Accuracy. — The  discharge  curve  is  only  fairly  well  defined  over  a  range 
in  gauge  height  of  3  feet,  extending  from  88  5  to  91-.').  Between  8i»()  and 
89-5  the  curve  is  not  sufficiently  well  defined  to  admit  of  accurate  estimated 
discharge. 

DiscHARHE   Me.\sirements  of  Birdtail  Creek  at  Birtli",   for   1014. 
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S  GEORGE  V,  A.  1016 
Daily  (Javcie  Height  and  Diwharoe  of  Rirdtnil  Crefk  at  Birtle,  for  1914. 
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LITTLK  SASKATCHKWAX  HIVKH. 

Till'  source  of  the  Little  .'^askatcliewan  river  i.s  on  tlie  southern  slope  of 
the  HiihiiK  mountains.  It  flows  in  !>.  Kei.eral  southeasterly  direction  until  it 
reaches  the  town  of  Minnedosa  in  tp.  1.").  H.  IS.  W.F  .M.,  at  which  point  it 
turns  and  Hows  almost  sduthwest  to  its  junction  with  the  Assinilioine  river  in 
tp.  10,  !{.  20,  \V  I'M.,  atiout  S  miles  west  of  the  city  of  lirandon. 

The  drainage  area  is  1,040  stpiare  mile>.  In  the  uiijier  part  of  tin-  liasin 
there  are  numerous  small  lakes;  in  this  section  the  Rreater  pari  of  the  drainage 
is  ohtained;  the  largest  trihutarv,  the  Rolling  river,  enters  the  Little  S;,skat- 
chewan  ahout   13  miles  above  Minnedosa. 

In  the  upper  waters  the  country  is  covered  to  a  '■onsiderahle  extent  hy 
si.inds  of  good  merciiantalile  timlier.  a  ronsideralile  portion  of  wliich  is  within 
the  forest  reserve.  Vhe  rest  of  the  country  drained  is  very  well  settled,  the 
land  offering  s])lendid  opportunity  for  agriculture. 

Tlit>  river  valley  is  well  defined,  lying  lietween  100  and  ;iOO  feet  helow  the 
general  level  of  the  surrounding  country.  It  varies  in  width  lietween  one-(iuarter 
iif  a  mile  and  1  \  miles,  the  course  of  the  river  in  the  valley  hottom  heing  very 
>inuous,  almost  doillililig  its  length  over  the  total  '        *'      '' ''       '-    ' '      ' 

.\  niiiiilier  of  small  towns  are  tu  he  found  -il' 
Hiver>.   (laillier.    Kapid   City,   Hiverdali', 

pii])ula'iiiii  of  aliout  1,700.  There  are  pos>ilile  power  sites  on  thi'  river,  three 
of  which  have  heei;  developed:  these  are  at  Minnedosa,  Raliid  City,  and  the 
Brandon  Power  Company's  i)laiit,  ;l)oiit  '2  miles  from  the  mouth  of  the  river. 


length  of  the  drainage    hasm. 

Jong  the  cour~e  of  the  river,  as 

and   Minnedosa.  the  latter  having  ;i 


I.ITTI.K    SasKATI  IIKWAN    l{lVKH    AT    BlI.I'.KV's    BuiIXJK. 


Histdi'i.  The  station  on  (he  Little  ."Saskatchewan  at  Billiey's  bridge  was 
established  on  Ma.ch  IS.  1014.  by  \V.  .1.  (rehiiid.  Previous  to"  the  establish- 
ment of  this  station  a  section  was  used  on  the  downstream  side  of  the  bridge, 
but  was  abandoned,  being  unsuitable. 

Locution    iif   Siiiioii.      The    nieti-r    -ntioll    i.'^    imattd    4tH)    feet    downstream 

from  Bilbey's  traffic  bridge.  It  is  12  miles  northwest  of  Minnedosa.  .')  miles 
west  of  Clan  William,  and  li  miles  downstream  from  the  junction  of  the  Little 
."Saskatchewan  and  Rolling  rivers. 
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Record*  (ii<ii7rtWf.  — Rt't'ortlw  t)f  daily  guugo  hoights  have  Jmvii  w>cuml  fnmi 
April  25.  UH4.  Sufficient  inetrrinKH  huvi-  Iwpii  mad**  to  dcfinp  a  diwharRi' 
curvf,  and  ctttiniatt'i*  of  daily  diwharKe  havf  lioen  prepared  for  the  open-water 
neaKon,  April  25  to  Novi'mfn-r  21>,  1914.  Under  ire  conditiono,  entiniateH  of 
daily  diwharne,  lmned  upon  diseharge  meaHurementi*  taken  during  the  peritMl, 
have  lM>en  made  for  the  interval  November  21*  to  Deeemher  '.W. 

Dminagf  -trfn.— The  area  tributarj'  to  the  Little  Hankatehewan  alM)ve 
BillM'v'w  britige  ii*  1,120  wjuare  miles. 

Gauge.— \  »-f<M>t  vertical  staff  enamelle<l  gauge  is  fastened  to  ii  pile  which 
is  64  ffH't  from  the  luirth  end  of  the  bridge  on  the  dcjwnstream  side.  It  is  referred 
to  a  bench-mark  set  to  arbitrary  datum  and  marked  by  a  spike  driven  in  the 
sleeper  at  the  north  end  of  the  bridge  at  the  downstream  side. 

('/i(innf/.— For  5(M)  feet  above  the  .section  and  :«H)  feet  below,  the  channel 
is  straight.  .\t  all  stages  the  river  is  confined  to  one  channel:  the  beil  of  the 
stream  is  of  saml  and  gravel,  and  fairly  |>ermanent;  the  banks  are  low  and 
subject  to  ovcrHow  at  extreme  stages. 

Ditiehnrge  Minsuremeiits. — Discharge  measurements  are  made  by  means  of 
a  cable  carrier  which  travels  on  a  cable  stretchecl  across  the  river  at  the  section. 
The  measurements  cover  a  range  in  stage  of  2-5  feet. 

.IrcMrnrv.  -The  discharge  meas\irements  taken  do  not  define  the  discharge 
cun-e  verv  well,  due  to  difficulty  in  obtaining  accurate  soundings  at  the  section. 
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Ui»U>r\j.  X  station  was  first  cstahlislicd  mi  the  Littlt-  Saskalrln'wan  at 
Miiiucdosa  in  DctolxT.  I'.M'J,  l>y  W.  (i.  Wdnli'n,  at  the  liiKliway  liridnf  within 
tlic  town.  Tliis  was  aliaiidont'd,  and  latiT  oiu'  was  cstahiislii'd  liy  ('.  O.  .Alien 
at  the  iMiwiT-liousc  on  Jul'    \'.\,  1!M4.     This  iatti-r  station  is  still  in  operation. 

l.iKtitiint  of  Section.  a  the  n|)strean>  side  of  the  tratti<'  l>rid(fe  crossing 
the  Miniiedosa  Power  Company's  intake,  and  alioiit  lhree-(|uarters  of  a  mile 
froin  the  Canadian  Pacific  Uailway  station. 

h'lronls  (iviiiliihl).  \  (laujre  hei({ht  record  was  kept  at  the  old  station  on  the 
liiKhw.iV  liridge  from  Octolier  14  to  Novenilier  2.  '''12.  A  n-'ord  of  daily  Kaiige 
heinhts  has  lieeii  kept  at  the  head-aiid-tail  wa,  .  of  tlii'  .Miiiiiidosa  Power 
Com)iany  from  June  2.  I'.tl4,  to  the  end  of  ihe  year. 

Dniiniitic  Aifii.  The  ilrailiaKC  are;i  ahove  Miniiedosa  is  1,2(M)  sciuare  miles. 
The  area  is  not  si)(iiiti<'aiit  in  this  case,  as  the  station  is  only  used  to  determine 
the  discharge  through  the  power  ])lant 

dititiji.  The  Kau^e  in  the  head-r.ice  i-  a  (i-foot  vertical  ~1alT  enamelled 
gaune  fastened  to  the  intake  wall  of  the  power  plant  on  the  lefi-haiid  side. 
The  t.iil-race  Jtailge  is  a  (i-foot  vertical  st;itT  eiUMilclled  K>"IK''  fastened  to  the 
side  of  the  retaining  wall  in  the  tail-race  on  the  riKli'-haiid  «idc. 

Chiiiiiul.  The  channel  at  the  meter  section  is  that  formed  Ky  the  intake 
for  the  power  plant. 

hisvhiiiiji  Mdisiiri  nil  Ills.  These  are  taken  from  the  |irid>te  across  the 
intake, 

Airurncij.  Owinc  '"  '!"■  fad  that  the  discharjje  is  controlled  entirely  hy 
the  operitioii  of  the  power  sfitiii,n,  (piile  irres])ective  of  (taune  heights,  no  dis- 
charne  curve  has  heen  coii-lructed. 
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//i.«/ii'i/.  'I'lic  -i:iliiili  Ml  lli\tlil.ili-  «:i-  c-lalill'liril  li\  (I.  ,1.  I,.iml>  nil 
,l,'imi:ir\  -I.  I'll  I.  Mini  wm-  aliMlnlulii  >!  mi  llic  :>llili  i.l  Mm\  ,  l',l||.  nil  .iiii.iiiil 
<if  ill!'  ii|ii  r.'il  ii'll  111  ilir  |"iX\tT  jiImIiI  Ml  Miill'(i|ii-:i,  iMi>ili)f  iMIillii'  llllrl  I'.il  jiiil 
ill    >t.iKi-    .iliil    ninli  rii  II    r-lilll:ili-    III    i1mi1\     iIlM  liMlicc    li.,-.(i|    llii'i'i'iiii    i|i>Mli»- 

farlury. 

l.inillliDl    III    Slllliili.       'r|,c   mt  lir  -cili'ill    «:i-   liirtiiiij   .it    I  III'   lr;i|lir   li|ji|({r   In 

Ihr   N    W.    ',   -I...    II,   i|..  H.    I{.  111.    W    I    M,,   IimU   :i   mil.'  nurUi  'if   Hiv.ril.ilr 
slulioii  ami  ni'c-rinlil  h  uf  m  iiiilc  wc-l   nf  ilu-  (  MiiMiliiiii    I'Mcilir    UmJIwmv   irark 
Till'  iiiiliMi  piiiiil  w:i»  M  |i<iiiit  pMiiilrii  nil  ilic  (iMiiliMil  III  llii'  I'liiiiii'  mI  tin'  -miili 
I'lid  (III  till'  iJiiwii-iri-Miii  «i<liv 

Hiiniils  iiiiiildhli .  |)Mil\  H'lUllf  Iniiilil  ri'innl-  win-  ki'iil  linin  ,I.iiiiimiv  '2i. 
1!H:{,   111    .M,iy   lid.    mil.  r\('i'[«l    iliiriiitj   ilu    winiir  -r.i-iiii,   wIhh   iiiiciiniiti-iit 

rrciiT'ls    ucrr    ki'jil.       .\    llllllll  it    nl'    ili-ili;iiui-    llli-.l-lll  rlllrlll*    Wire  lakrii.  , mil    M 

ri'rnrd  111'  ilir  i-rmiMiril  (l.'iilv  ili-i'li.'irjji'  lia-i'il  tlirnnii  i^  mnmIImIiIi'  I'nr  ilir  niicn- 
Wiitcr  MM^mi 

hnniKUii  Anil.  Tlif  tircM  inliiiiMi\  In  lln'  I  Milr  .■^M-kMlrln  w  mh  mIhivc 
|{ivcril;ili'  i«  l.'J.'iO  -(iiimp   iniii"-. 

(llllllll.  'Till'  UMllJtc  WM-  M  li-liiiil  M'lliciij  -(all  rliMllii'JIi  li  n.iimr  la-liiiiil  to 
a  [llMIlk  lirivril  illiu  llir  licil  nl'  llii'  riviT  ,'lllil  -jilkril  111  liir  -llinuil-  uf  ihi'  |ii|i' 
hcnl  iiiiiliT  till-  liiili'". 

Clliii.inl  'Tiic  cli.iiiiiil  i~  -•:■'■  ''il  fill-  •_>IIO  ici'l  aliiiM'  .iinl  •_'(lll  i'itI  liclnw 
tilt'  M'rtiiiii,      'I'iic  iiiil  nf  (III'  -inaiii  i-  fairl\   |ii'iiiiani'iii ,  ,'iiii|  liii'  li.iiik^,  lliniiuli 

f;liriy    liiili.    an-   -lllijirl    In   n\l-rtln\\    fnr  rxllrlll,'   -l:i)ii'-. 

hisihlllili  .Miil.silii  nil  lil.s.  'I'lir  lllr.'i-lll'i'lllillt-  \M  |i'  Mlailr  frnlll  lIlc  llnwil- 
^tri'alll  >iilr  nf  llir  Ir.itlii-  liliilui', 

.1  (■(•/'/■>/(■//.  'I'lic  ili^cliainr  i-ui'\i'  .~  wi'li  ili'tiiirij  iivir  .'I  laiini'  in  -i.ini'  nf 
a  111  111  I  2-,'>  frri,  I  Iwiliu;  In  I  lir  nprr.'ll  inn  nf  lln-  |>I,M||I  at  .Milllli'iln^a.  (nli-iiicralili' 
tlurlllMlinll   W.I-  r;iu-iil    III    lili'   -I'l^i'.        lln'   -l.'llinn    WM-   I  lirrrl'nri'   ili-i'ii|il  inili'il. 
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Daily  Gauge  Height  and  Diwharoe  of  Little  riaskatehewan  River  at  Rivcr- 

dalo,  for  1<»13. 
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The  source  "f  the  Smiris  river  in  in  the  province  of  Saskatcliewan,  north- 
west of  the  town  of  Wevl.iirn.  The  course  of  the  river  from  its  sour(;e  is  Kenerally 
southeast.  crossMip  tlie  international  l)oun(hiry  inio  tlie  state  of  North  Dakota 
in  to  1  U.  :14  .\V.  -  M-  After  crossing  the  iMiundary  it  l)en<ls  northeast, 
re-cro-sini;  tiie  international  boundary  to  the  east  of  the  lioundary  between 
Saskatchewan  an.l  Mai\itol>a,  and  tiowinn  in  a  general  northeasfrn  direction 
to  its  junction  witii  the  Assinilioine  river  near  the  city  of  Brando   . 

The  drainage  area  of  the  Souris  is  verv  large    when  ( ipared  with  t he 

discharKc  the  l.asin  l-eiiiK  22,S(i(l  s(iuare  mi  es  in  extent.  It  will  I.e  noted  l.y 
referenc  to  the  followiiiK  tal.lt  s  that  the  nin-olT  from  this  larne  area  is  very 

small.  ,        ,  ,  .       •  1  1  1    •         e 

The  area  drainiMl  is  larpelv  settlol  and  iimler  cultivation,  the  soil  lieing  ot 

a  gravelly  nature,  lightly  overl;  i<l  l>y  an  alluvi.d  deposit.     The  land  is    largely 

open  prairie,  with  verv  little  timber  to  be  found. 

lnth«Mii.peri)art  ilie  river  vallev  is  not  (lee|).  l>ut  as  the  nioulh  is  approached 

the  depth    is    increased    until    bank's    of    from    l.'iO  fe.  t  to  '.'(HMeet  are  encoun- 

'i'lie  district  drained  is  about  the  most  closely  settled  to  be  found  in  the 
provinc.'  and.  in  coiis.'ciuence.  where  the  supply  of  water  for  various  purposes 
depends  upon  the  river,  the  gathering  of  <li-cliarge  data  is  imjiortant. 


SorUIS    HiVKH    Al     \V.\WANKs\. 

IliMoni.  The  station  on  tlie  Souri>  al  Wawanesa  was  established  on 
Octob.'r  7    I'.UJ.  bv  \V.  C.  Wdnl.n. 

l.onilinn  of  Su-tinii.  -The  meter  -e.lion  is  locali'd  on  the  dowuslreani  side 
of  the  tiaHic  bridge  acms-  the  S<>uri>  riv.r.  one-iiuarter  of  a  mile  north  (if 
^Vawane-a.  Tlu>  initi.i'  niiiit  is  an  arrow  carved  and  painted  on  the  guard-rail 
at  th('  inter-ection  of  the  gir.ler  and  the  gu.ird-rail  on  the  down-tream  side  of 
the  bridge  ai  the  south  en<l. 

/.',(■.//-/.•;  iirnilnhl,.  Dailv  gauge  height-  are  avallabl.'  tor  tli.'  opeii-w.ater 
seasons  over  tin-  i.eriod  Oct.ib.T  7.  I'.UL'.  to  the  end  of  IdH.  During  tlie  winter 
season  the  gauge  heights  weri'  obtained  at  intervals  of  several  days,     i'.stiinates 

ofdaily  di-ch.irge  have  I n  prepared  for  the  oi)en-water  seaMiii<  during  the 

period  Octolx'r  7.  191-'.  to  ihe  end  of  I'.Ul.  There  was  not  sufhcienl  information 
to  estimate  dailv  disch.arge-  during  the  wintiT  M'.ison. 

Drahioiii-  .1,(((.  The  drainage  area  of  the  Soiiris  above  Wawanesa  is 
22..")(Mt  s(iuare  miles,  part  of  which  lies  south  of  the  internatiimal  boundary. 

<;aii(li.  \  ti-foot  vertical  stalT  enamelled  gauge  i<  fastened  to  a  post  which 
is  s.Mure.'l  in  the  bed  of  the  riviT  100  feet  below  the  M'ction  and  \2  feel  from  the 
south  bank.  This  gauge  is  referred  to  a  bench-mark  set  to  arbitrary  datum 
and  located  on  a  bolt-head  al  the  southea-t  end  of  the  bridge,  marked  \N    PS. 

'  rlKiiuKl.  l"or  200  feet  above  the  section  ami  tlOO  fi-et  below,  the  channel 
is  straight:  the  bed  of  the  river  is  comi)osed  of  sand  and  gravel  and  ii.it  liable 
to  shift.  Till'  right  Imnk  of  the  stream  is  moderalely  high  and  mil  liable  to 
overtli.w.  The  left  bank  is  low.  marshy,  and  rather  thickly  wooded  with  -mall 
trees  and  scrub,  and  is  liable  to  overtlow  at  high  stages. 

Ihsrlirini)  .Mnistirtiiioit.y.  The  meterings  are  taken  from  (he  douii^lream 
side  c,f  the  bridlle. 

\,riinu-ii.  Hetween  gauge  heights  1(10-7  ami  102 ■()  itie  diM-iiarge  curve  is 
welldeliiied.  Between  102  (»  and  104  ■•')  the  curve  is  fairly  Well  defined.  lieyond 
these  limits  the  curve  is  not  well  defined. 


•  I 
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1  21 
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I  M 
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Ml 
1  1(1 
1  W 
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I  2!) 
Mr 
1'24 
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1.2«  I 
1-32 

II  .^:i 
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MM  I 
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l-2;i  j 

1. 31  ! 

1  :!I  ' 

131  i 


hWl.   i  .-^  -ft. 
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71 

73 

",  ' 

79  ■ 
7!» 


1.14  I 

114  I 

Wl  { 
1113 

V>i 

m  I 

121  ■ 


Note.— Ice 
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1  (vi 


I   31 
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6  GEORGE  V,  A.  1916 
Daily  Gauge  Height  and  Discharge  of  Souris  Riv.r  it  Wawunosa,  for  1913. 

IDrainago  Areft,  22..VIO  Hquarr  miln*  1 


Day 


Januar>-. 


It'iiruary. 


March. 


Api 


May. 


June. 


I 

1  . 
3  . 
« 

g  . 

4 

8 
» 
lU 

II 
13 
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14  . 

l.\ 

16 

IT 
IS 

It 
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21 
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25 
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llfllhl   '  rlmnti-  jllfillit 


Ket'l     I  St   ft 


I  41) 


Jin-    i  (imif  I     Di"      i  •■HUB-  I     l)i»-    I  (iiiUBP 


IS-      I    I  iiiup?   I       I'l:-      I    »  tllUKP  i'lw- 

cliiiri!!'    llviKni  |charKi'    lluijhl.   rhargo. 


St   ll  !    Fifl.    I  So-   II  I    l-iH'l      i  Sw   (1       KihM 
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4  .M 
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4  41 
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4  27 
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.1  74 
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2  4.1 
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1 . 2.V1 
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«12 
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I  S(i 
1-75 
l-Wi 

|.S0 
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I  67 
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1-62 
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1  ,W 

l-.W 
l-.VI 
l-.SO 
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I  25 
1  IS 
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1-12 

I  119 
1-1)9 
1  23 
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I   17 


Din- 


Soo.-lt. 
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298 
2I«4 
246 
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229 
220 
210 
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1S3 
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l«7 
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13.1 
13(1 
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77 
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41 
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4.1 
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1.'. 
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24 
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1-94 
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41 
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17 
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41 
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41 
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JS 

1  \'\ 
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43   i 
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:u 
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l.i 
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M 

M    W     , 
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;in 
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4.'. 
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,il 
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.■,1 
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i\  >■•* 
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4il    ; 
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II  'III 
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n  <n  i 
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11.111 
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43 

(1    ^3 

:'.■>  ^ 

!)■  V\ 
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4.1 

(iMl  ; 

;{n  ! 
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43  , 

ll-Ml    1 

Iis7  ! 
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NoTt 
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Ipo   ron<iiti"ti>    J;inuitry    I    to     \pril    H,    .liilii  not    ■^uHinmt    m  coinputt'  daily   iti-M-lmrge.     Ico   condition-* 
2J  lo  (.'ii'l  ol  >  tur,  liiitJi  not  sullit'ii-nt  t"  coiiiimi*?  duily  thscliarfip, 
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Daily  iIaiik  Hkk.ht  and  DisciiAHciK  of  Souris  Hivcr  at  \V:iwane>a,  for  1914. 

IlJruinaKi'  iiri-ii,  '22.'ttl*f  ^nuurr  ir.ilt'i  1 
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2  >.s 
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2-  7s 

.      :;  44  . 
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2  74 
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'.l»l 
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l.li.SII 
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2  r.' 

2  21 
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Feet. 
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am 

IM 
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W7 
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30S 
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IWI 
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l.UOIJ 
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320 

9W 
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30S 

!l7.5 
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11)3 

309 

»»« 

IW) 

2W 
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1  «4 

313 

.Mi 
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30S 

M2 

IW 
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1  79 

2S9 
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1-72 
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,.2 

1-67 
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1  61 
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1-5.S 
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It):) 

1-511 
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l-5« 

188 

u.Vt 

1  55 

183 

.'i2> 

1  53 

178 

4.MI 

l-.i4 

179 

4ii:l 

1  52 

173 
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151 

170 

42'J 

1-52 

173 

I'ti 

1. 5(1 

167 

■"•   , 

1    4K 

162 

411 

4h7 

1  4,S 

162 

:isl 

1-52 

17) 

'  i: 
;  I'. 

1    l^ 


1  :ls 

1  .i'.l 


I    35 

1  37 


.\uKU.-)t 

.~,-l,( 

IM   ' 

1  ;r>  i 

12» 

1   14 

17'l 

1  :l.-.  1 

I2>  i 

1    12 

I(i2 

1    15 

12H : 

111 

2l'4 

1-3.. 

13(1  . 

1  Hi 

l'.l^ 

1   311   , 

IKi 

I  "7 

l'(.> 

1  :12 

121 

1  (111 

iMl 

1   11  ' 

11.1 

I .  ( i5 

IT'i 

I   25 

11(5 

I    Ii5 

I-'. 

1   27   . 

l(';l  '■ 

l.n', 

I '.>."■ 

1-25 

l().-> 

If. 3 

17'i 

1  23 

liil 

1  ('2 

l.v.i 

I  22 

!l.l   ' 

1    Ml 

I7il 

I  22  ' 

!l.i 

171 

121 

fitl 

1 1  - 1) ; 

lfl7 

1    1.1  1 

l«) 

M    ',!> 

h;2 
l.VI 
154 
1112 
1  "I'.l 
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1.13 
13(r 
12.N 
123 
121 
13.3 


I    17  1 

1    14  I 
113 

Ml  ; 

1    II  ; 


111 
I    12 

I  1.1  1   13 

1.15  !       1   12 
131  ,       1.19 


I  2() 
1-211 
I  21 


94 
94 
96 

u4 


II  1)7 

1  itl 

I  ((2 

!-((<( 
(Mil 
(I  IMi 

II  94 
11-112  i 
(Mil 


43 

4'i 
34 


N.ivc-nih. 


2' I  109 


17 

1-13 

17  ' 

1  (HI 

16 

l(i7 

22 

1  -115 

47 

47 

4.1 


Dt-cumber. 


45 

(I-9S 

411 

'J  9,1 

2S  1 

(1-9,S 

22 

(I-9H 

i: 

(1  9S 

14 

(1  97 

13 

11-117 

II    . 

•  1-911 

13 

(1-114 

22  '  0.,i7 

II  (194 

13  I  l-(»l 

2.1  :  1  (13 

II  1(11 

36  '  1  03 


0  9,1 
(I  911 
0-93 


11-99 
1-U9 

117 
1-21 
1-21 

1-21 
1-14 

l-|(i 



1-03 
1(10 

0-9li 

N'mte.     Uf  (^.miiiiurw  Janmiry  1  tu  April  15;  daUi  nut  .-HuHicu-nt  t.>  .-umputo  <i:uly  dtscharee.  Ice  conditiona  Novem- 
■"  r  jy  to  vail  uf  \i-ar 

2r)K— 14', 
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6  GEORGE  V.  A.  1916 
MoMHi.Y   DisdiAU.iK  of  Souris  Hiv.T  at   Wnwan'-a,  for  tl.f  yrar   I'.H'i   H. 

IDriiilumP  nroa.  22..V«I  siiuiirr  iiiili-«  ] ^ 


Munth 


lH"  HMHi*:   IN    Sj't.M'   1  H.T 


Mii\iiiiiMii    '  Miniiiiinii  Mi-in 


t  h-|<l  li       1 
in  inrlii'!*  T'ttii! 


■'i 
if' 


\..M-nil.cT 
Di Illlur 

■lIll-pTllKl 


Jitnu!ir> 
Kt-hruiir\ 
Mur.-h 
Aiiiil 

J'lii.' 
Julv 

(►<toti4*r 
NtiMMiibrr 

l).-,lTlltMT 

'Vhi-  [mthmI 


jHnu:tr\ 

^.•l.r.la^^ 

Manh 

April 

Miix 

iuni' 

July 

AuKU.->t 

Si'pli'liihiT 

li.-l.,l«.r 

Ntlv.IlihiT 


The  ppritnl 


Note  — M.-;t^uriii»'nt-  miirkt'<l   ihu-'    ' 
Kol.ru;iry  an.1  M:iri-1,  PJI I  iin.l  MMr.li  I'll  I 


1    47.'i 

'!»iti 

I .  IW 

"■)li 

Tit      ; 

;tn 

t^ 

■VI 

1.' 

41 

:(4s 

tiv, 

i<   ii:(n 

II  n:(;> 

11. -f 

:m 

lfi-.» 

:-!■' 

M  nit 

U    MI.' 

:tt4    : 

T.'i     . 

I'i! 

II  <nH 

M    IN  1*1 

ilii.- 

Hi 

;i:(    1 

.).> 

>i   IH',' 

{}  \n  _ 

-1   ., 

47 

iti 

■J^ 

.VI 

!.'n 

11  iM.n't 

■\t 

■stmiiilfd;   liutii    not   fuilirn-nt 


tliM  Iiciigt'   ft»r    DitciiiIm 


CVI'HESS  HIVKI{. 

The  Cviii.-^-'  river  fornix  a  small  trihutarv  of  the  A.-siiiihoiiir.  ciitcrinj:  tlic 
litt<'r  in  Tp  S  K  11,  \V.  !'.  M.  It  lia^  !i  drainaijc  area  ot  1K.">  s(niar<'  iniU's. 
the  source  heinfi  on  ttu'  northwestern  slope  of  tlie  Penii)imi  mountains.  Imni 
souree  to  mouth  its  eourse  takes  the  form  of  a  larjie  how.  l.endinn  hrst  west  then 
north  The  eountrv  drained  is  all  under  eultivation.  hut  was  low  lyins  an( 
reniiired  .Irainage:  for  this  purpose  ii  ditch  was  cut  across  the  loop  uist  reterre.l 
to.  and  at  present  this  carri.'s  the  jjreater  part  of  the  wat.'.-  fiowinii  in  the  mei 
Durint?  the  summer  and  winter  months  there  is  no  discharge,  as  practi  ally  a  I 
the  discharge  occurs  during  the  spring  freshet  and  toUowmg  th.-  ram  in  the  tall. 
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Ilixtiuii.  Tills  >t!itiiiii  \v:is  otiililislnd  oi.  Oitnlici  2".t.  1012,  liy  d.  ,1. 
l.:imli,  hill   \v;is  disroiitiliucd  on  .laiiilai'v   11,   i".tK>. 

Lmiilioii  of  yicliini.  I'lic  scctiiill  is  liicalcil  i)ll  lllc  (li(\Vllstrcaill  side  of 
till-  tiallii'  liiidtic  oil  tlic  ca^t  and  west  roaii,  ont-lialf  mile  soutii  and  ouf-halt' 
mill- ( :isl  of  ( 'vpic-- river,  M;initolia.  The  initial  imiiil  is  an  arrow  curved  on 
top  of  till'  lian<l  rail  of  the  hridije  at  the  west  end  on  tho  downstream  side. 

Iiicdiih:  .\riiiliilil) .  Sntfieieiit  information  i:-  not  available  to  admit  of  daily 
di^ehartre  estimates,  Imt  a  few  meterings  were  taken  at  the  station. 

Diiiindijc  Arid.  The  drainage  area  tril)u1,ii\-  to  t*.'  ('ypress  river  is  170 
s(;    ire  mill'  aliove  ('ypress  river. 

(I'liKiif.     X  Ci-foiit   vertical  statT  Kaujie  was  e-talili-hed  at  the  station. 

Cliiniiiil.  The  channel  is  straight  hoth  aliove  and  lielow  the  section  for 
a  i'on>ideral>ie  distance.  The  stream  is  conlined  to  the  channel  at  all  stages, 
the  lied  lieinn  "f  !'  sandy  nature,  and  permanent. 

JUxcliiirijc  .U<((.vi/i'. »/( »i/.s'.  -Discharne  inea»nrement>  are  taken  from  the 
downstream   side  of  the  liridge. 

Disi  nAi(i;i:  Mka>ihkmknts  of  Cypress  Hiver  at  Cypress  River,  1912. 


n\  (lri<iir:ipl.t'r 


!l         r,    .1     l.;.M.h 


Mil.r 
.So 


r,vi 


\r 

Scrtion 


S,|    (t 


lli'inhl. 


I't     IKT  SfO    ! 


.■>     1 
I'l    li 


1  47 

iiTii 


Feet. 


lllll.;.i 
llll'ltl 


Di.Hchariit' 


41  4 

lliU 


I'lPHSTOXL  CKKKK. 


The  Pipe  stone  creek  d-ains  into  Oak  lake,  whicli  lie-in  Tp.  S.  R.  2.").  W.P.M. 
It  has  a  small  drainair''  area  which  lies  to  the  south  and  west  of  the  Assiiiilioine 
river  and  to  the  north  of  the  Sotiris  river. 

Oal,  lake,  into  which  the  Pipestone  drain-,  has  no  visiMc  o\itlet,  evapora- 
tion and  seepage  accounts  for  all  the  inflow  to  the  lake.  The  stream  flows 
through  a  well  cnltivated  district,  and  forms  ;i  source  of  water  supply  for  domestic 
and  farm  puipose-i. 

Pll'f>,'i\r;    CUKKK    AT    ('IMMKK. 

tli.s!(iiif.   -This  station  was  estahlished  tiy  .VIex.  Pirie  on  .Vugust  24,  1012. 

I.ociitliiti  (if  SictioK.  The  meter  section  i-  located  one-half  mile  hi'low 
till'  Canadian  .Northern  liailway  bridge  at  Cromer. 

1,'iriiiiln  AkiiIiiIiIi  .  \  daily  gauge  height  record  from  .\ugust  2")  to  October 
2().  1012.  has  been  obtained,  and  this,  together  with  the  discharge  measure- 
ment- made  at  the  -ection.  constitute  the  records  for  the  station. 

UraiiiiKic  Arm.     The  drainage  area  of  Pipestone  creek  is  1,.-)S()  scjuare  miles. 

(uiiiijc.  \  Vertical  stall  gauge  was  fa-teiicd  to  a  ))ile  at  the  east  end  of 
tile  railw.-iy  bridge  at  Cromer. 

Cliiiniiil.  The  stream  is  confined  to  one  channel  at  all  stages.  For  KM) 
;'ert  above  and  2(Ht  feci  below  the  section  the  stream's  course  is  straight.  Tlie 
lied  of  the  stream  is  of  gravel,  the  banks  are  high  and  covered  with  brush,  but 
:!re  Miit  liable  !o  overflow. 


ht!'chniiir   M 


IIISIIII  null 


Ik.  -  The  discharge  measurements  are  made  l)y  wad- 


ing:    the  discharge  being  -mall  it  is  possible  to  obtain  the  meterings  by  tliis 
me! hod  under  nearly  all  stages. 
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TRIBUTARIES  OF  LAKE  WINNIPEGOSIS. 

tlrmriil.  I'niclii'nllv  :ill  of  tln'  "•miiitry  west  of  liiki-  M.'iiiilol):i  iiinl  l«i'Uvi.ii 
tlip  Uidiim  iiioiiui:rm>  lun!  the  Sn-lsMlcluwaii  river  (lriiiii>  dinrlly  ui  iiHliirrtly 
inio  lake   \\  innipciro^i-. 

'I'liri'f  -mall  lak'-  an  a-  inli  riiirdialc  liasiiis,  aiul  to  tlii-i'  the  ^nalri-  part 
of  the  (Iraina^r  lirM  tinil~  ii-  \\a\ ,  In  inu  draiiifd  from  tliiaii  into  lln'  tii-i  naiiuil 

Ink.'.  ,  , 

TlirM'  lakr-  aiv;  Krd  Dm'  lakr.  iiili)  wliii'li  \U'd  Dimm'  livcr  ilralii-.  and  is 
tlii'ii  drained  h\  tlir  lowc  r  end  of  tlic  same  river  into  Daw-oii  iiav.  an  .•inn  of 
lake  \Vinnipei;o>i>.  Swan  lake,  drained  by  the  Slioal  river  into  the  sain"  liay 
whi<'h  is  the Colleitiin;  lia-iii  for  the  Swan  and  Woody  river>.  Lake  Danpliin, 
drained  liy  the  Mos~y  river,  and  liavinn  as  trilnitarii's  ainonu  otlur-,  the  \alley 
and  Oeliiv  river-.    The  Fork  lixer  i-  a  tiilnitary  of  the  Mo— y. 

ui:i>  1)i;i:r  rivi;r. 

The  siillice  iif  lh(  Red  I  )e,  r  river  is  ill  Tp.  11.  R.  I'.t.  W.-1  of  ihe  Seeond 
meridian,  s,iuih  ,if  Melforl.  Sa-k.  It  Hows  in  a  ^reneial  ea>teilv  diieelioii  into 
Heil  Deer  lake,  an  expan-e  ,<(  the  ri\ir,  and  also  drain-  thai  lake  into  lake 
Winnipeij:. 

The  total  drainage  area  of  i  he  Red  Deer  is  ."),t7S  -(piare  mile-,  inehidiiiK 
Red  Deer  lake,  whieli  ha-  an  area  of  IIKI  sipiare  miles.  The  valley  thmntih 
whieh  the  riv.r  tlow-  i-  deep  .and  wide.  In  the  upper  |)orlioii  the  triluitaries 
whieli  head  la  -mall  lake-  ami  -wainp-  ,are  the  I'ir.  l'',toiinami.  I'ipe-loiie,  and 
Harrier  rivei-.  nearl>'  all  of  whii'h  c-nlii-  from  the  soiilh. 

The  upiier  portion  of  the  draiiiaire  ana  is  well  tiinlieied,  jiiowihs  of  spruec 
and  poplar  of  inerehantahle  size  heini;  found.  The  Red  Deer  laiinti(  |-  1  'onipany 
carry  on  lunil>erinii  operations  on  the  river,  ami  operate  a  -aw-mill  on  iJed 
Deer  lake,  the  Ions  hein^  lloated  ilown-treatn  to  the  mill. 

The  Canadian  Nortliern  lailway  rr.i— es  the  river  at  I'.rwood,  M)  miles 
west  of  the  lake,  and  a  spur  line  ha-  heeu  Imilt  in  from  I'owell  to  toiieli  the  \ve>t, 
end  of  the  lake  at   Harrow-. 

RkI)    DkKU    RlVKU    AT    KltWDOIl. 

II istdi-ii.  -  -Th\:-  -talion  wa-  estut.li-hed  tiy  ('.  O,  AU.n  on  May  IM,  11)14, 
with  the  object  of  a->  ertailiian  the  desirability  of  loeatinn  a  meter  section  at 
this  point,     .\fter  two  measurements  were  made  the  station  was  discontinued. 

Locution  oi  S'l.c/ /(»»!,  i'he  meler  seilioa  1.-  ioealed  on  tlie  downs;  r,  ,im  suir 
of  the  C'anadian  Northern  Railway  bridge  at  Krwood,  10  miles  east  ul  Hudson 
Bay  .Junction,  The  initial  point  is  an  iron  bolt  marked  in  liliie  on  the  east  end 
of  the  brid),'e. 
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Hecordx  Aniilithlt.     'I'wo  disclinrui'  iiiciisiirciiiciits  were  tukcii  at  this  piiiiit. 

Driiiniiiir  Ann.  'I'hc  urea  I  liliiil.iry  tn  tlic  Ifcd  Deer  ii\ir  aliovc  the 
Mtatiim  at   Mrwunil  i^  l,K.')U  -(niarr'  tnilc^ 

(litinji .  A  VI  itical  M.ilT  uanjrr  ,va»  t:i>ti  inil  tn  a  pile  at  the  fast  cud  cif  iho 
hrldK<'  oil  till'  dii\vii-l  II  am  siili'. 

('hiiHN(l.  'I'W  rliaiiiii'l  i--  -<liMiulii  t"i  7")  lirl  aluivr  the  -'i-iioii  and  laO 
feet  liiliiw.  'I'lic  lull  III  t  hr  -tii:ilii  i-.  im  ',y  ."Mil  iml  liaMr  to  ilian)£i'.  '{'lit' 
liaiiks  an  liiuli  mihI  im'  lialiir  In  umiIIlu.  'I'lirir  i-  a  -lii;lit  rapid  aliiiiit  1,(MK) 
fi'ct  I)i'|m\v  t  111'  -I  ai  Inn. 

IHsvhitnir  Ml  tiatin  nil  III...  Mrtcrinys  uiir  iiiaiir  tiniii  tin'  diiwn-trrain  side 
of  till'  railroad  liridiii':    ilnv   .n  ■  iwn  in  nuiiiln  i. 


DisciiAUiiK  Mr,.\si  KKMF.Nis  of  lied   Dii  r  Hivcr  at   Miwood,  Sask.,  I'.Hl. 


Il>  'lri.«rii|iln-r 


V'.'.r  1      \r..,.   .f     1        M.-nii       j      V.-.Mii-      I 

No  Wi.ltii  .^r.iic.n      I    \,.|..,iiy.    I     lliMula      .  Ui.-i-l.urp), 


I  t'f  t  S  )    f(        j  ft.  |R>r  fM*  I        l-'cet         '      Sw' -ft. 

I  i 


.M:iy       Jl        II'     MI.M 
J  urn-      :'*> 


l,.Mil 


71   :.'  4.4M 

i^.'.H     :  5!M 


l't;i)  l)i:i.i(  Hivii!  AI    IliDSDN   Uav  .Iinctihn'. 

///n/k/i/.  'I'lir  >iation  on  tlir  ilrd  Dn  r  at  llndsoii  Ha\  .lunrtion  was 
cstaMi^luil  liv  ( i.  I''.l>ni'r  on  Aiitjii-t  12.  I'.t]:!,  wliiili  rt'plari'd  a  station  I'staMisln-d 
liy  i;.  I'.anksi n  .Innc  -1,  V.\\.\.   KH)  frrt  hilow  tin'  t'cny. 

I.iiriilioii  iij  Sivtioii.  'I'lir  inilir  Mi'lion  i>  loiatid  at  thr  Irriv  crossing  of 
till'  lii'd  Deer  riviT.  ."(00  frft  In'low  its  i-onlliU'in'i'  with  thr  \'.\k  river,  and  oj 
miles  south  of  Ilndson  iiay  .liinetion  on  the  road  to  the  lied  Deer  Lumhi-r 
( 'onipaiix':-  lamp.  'I'he  initial  point  i-  marked  lpy  a  nail  driven  in  ii  |)iU'  00 
feel  from  the  water's  eilfie  on  the  ri^ilit  haiik  at  the  ferry  ero-<ini;. 

Jii  mill.-:  .li  ((//'(/;/(.  Keloids  of  daily  jian^re  hri)ilit  have  heen  ohtained 
from  .Inly  it  to  Oetolur  111.  I'.M:!,  and  April  ilO  to  Novemher  27,  101  I.  A  few 
Hani£e  hei>;hts  are  also  a\ailaMe.  taken  during  the  winter  seasons.  l'',stiinated 
daih  -eharne  eover  the  |)eiiod  .liilv  0  to  Oetolur  151,  \'.)V.i.  and  Ai)ril  ',W  to 
Novenilier  27,    101  t. 

hrninn-H  .lini.  The  ana  tiilnitai>  to  the  lied  Deer  almve  the  station  at 
Hudson  Hay  Jumtion  i-  1,0(10  Mpiaie  mile-. 

(iimtjr.—'Vhi-  jiailiie  is  a  vertieal  >IatY  n.'iutie  driven  in  the  lied  of  the  river, 
andliraeed;  it  is  near  the  iii:lit  hank,  and  10  feet  iielow  the  section:  it  is  referred 
to  a  lieiu'h-mark  whieli  i-  located  on  tin  ealilc  towi  r  on  the  south  or  rijiht  hank, 
the  datum  of  which  is  arbitrary, 

(7»//()u7.  -The  channel  i-  straitrht  for  ahmit  ."lOO  feet  almve  and  below  the 
section,  the  river  is  confined  to  one  channel  at  all  staf;es,  the  bed  of  the  stream 
i>  covered  with  boulders  and  not  liable  to  shift.  The  banks  of  the  river  arc  low 
and  wooded  and  liable  to  overllow  at  hitih  stages. 

Di.fvhnnje  .Wi  (i.v((/v»(< 'i/.-.-  Meti  rinji-  are  maih'  from  a  boat  by  means  of  a 
-mall  I'rice  meter. 

,l('i'.''.''.'!c;,',  — !'",levei!  di-1'h..'iVi'e  !!!e:!-uremei>.t s  define  th.e  curve  fairly  we!! 
betueen  Kauce  hei<:lits  00-S  and  KKO.  Owinc  to  the  fact  that  tlie  Hed  Doer 
I. umber  ('(>mpany  operate  a  number  of  lumber  dams  on  the  upper  waters  of  tlie 
river,  tlie  records  do  not  give  a  true  idea  of  the  natural  rejiimen  of  tlie  river. 
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SWAN   lilVKli. 


'rill'  Swiin  rivir  li'^i'-  mi  thi'  rxtrrtiif  iiurthwistcrii  >|i)|ii'  of  tiif  I'lU'iijiiiiL' 
mouiilaiiis  li-  iDin'M'  is  ^'iiiiTiiliy  mhiIIi  iiiiil  ra.-t  until  it  riailir-  .i  iminl  in 
Tp.  I'll.  1!.  ;i.  W.I'.M..  wliiii  it  tiiiiis  ami  llnx\>  almost  iluf  intltlu  a-l  thiDUuli  tin 
viillcy  Iti'twi'i'ii  I'oicupiiir  ami  Dmk  mniiiitaiiis  into  S\v;(n  laki . 

i'lir  valli-y  hi'twccn  tlif  two  inotintaiiis  is  lnoud  ami  tli'rp.  lull  mailv  :il! 
the  ilrainanf  iiitriinii  this  si'i'tioii  of  tlir  river  is  finin  tlif  soulli,  most  of  I  in 
trihiitaiii's  hrailiiin  in  tin-  Diirk  niuiintains.  To  tlu'  north  the  basin  i-  ritiiliind 
by  till'  ilraiiiajic  aira  of  tlir  Wooily  livtT,  which  follows  u  paralbl  huiim'  t  i  tin- 
Swan. 

'I'lif  hanks  of  the  valley  are  an  alluvial  deposit  of  elay  ami  ixrav.  I.  I  'n 
river  has  an  average  wiilth  of  l.MI  feet,  the  hanks  laiininti  froni  10  i"  .'id  t. '•< 
in  heisihl.  The  upper  parts  of  the  valley  are  lara:ely  eoven  .  uitli  •  'iml'i 
jjrowlh,  hut  ill  the  lower  Imttom  lamis,  niixeil  farniiiin  is  exh  ii-i.  ily  i  i.iuni. 
The  valle\  is  well  settled,  the  town  of  Swan  Hiver  lieiii({  the  pnmiiial  eiiiiimuiui  \ 

In  llHI'.t  an  invesli>;atioii  of  the  jinwer  iios-ihililies  of  llic  nvei  vas  ni;ei 
ami  a  site  lneated  in  the  vieiiiity  of  Swan  River,  with  a  view  to  sii|ii  vine  t!.. 
town  with  power. 

Swan  Rivkk  a  i    Swan     Rivku. 

///.sdin/.— The  Swan  Hiver  station  was  estahli-hed  hv  \V,  i  W  !•■'  ui 
Oetoher  \'l.  liU'J,  and  has  heeii  operated  sime  thai  date. 

t.iiiiiliiin    <//    N((7ii'/(.       The    mettT    section    is    locaici!    .;:      i!:        :::r r-^:Sz 

side  of  the  new  steel  traffic  hrid^e  which  spans  the  Swtui  ruer  in 
of  the  town  itf  Swan  Kivi  i,  Man.  The  initial  point  is  marked  m 
south  abutment  at  the  east  side. 


iiin  ti  i-na 
m  ■  if  t  lie 


▼SK?Vw»lc 


MWITOHA  UYiiitiHiuwiiir  siinrv  aos 

SESSIONAL  PAPER  No   25' 

h'lnnih  Annlnhli.  UrmriU  i  '  liiilv  uiiucf  liciuht  ,'iri'  availiilili-  I'lir  piirf  of 
tin-  |).Ti...l  Oct.. I... I  I'.'.  I'M.'.  |.,  I  rii.l  (,f  mi  I.  l.laiik-  ill  llir  nr,,i,|,  .pcnir 
(liiriliu  the  wihlir  „■  i.,,n-.  l'.-liiiiiili<l  .Inilv  ili«(|.;it«r.  iirc  on  IkiikI  for  tlir 
periods  OiIoIhi  '.M  l.  No\ciii1..i  l(i,  I'M'.',  April  I'.'  In  No\  .iiili.r  h,  |'.u:t.  aiiil 
April  l.'i  to  Novi  iiiIh  r  j.'i,  l<t|  1 

l>iiiitiil'i(  A'lii.  i\,r  ari'.i  cllallli'il  al..p\(  ih.-  -latioli  of  tlir  Sw:ili  liv(r  is 
1,21.")  xpiari'  mill  ». 

fliiHiji.  A  fi  foot  \<  riii'.il  -tafT  uaiiur  i-  fi  tt  ii.i|  t,.  a  plank  wliidi  i-  -pikfii 
to  tlir  cnitri'  piir  of  tin-  old  liiiilii.'.  wliirli  |,  iIovmi  tiraiii  fiom  tin'  miction. 

Chiiiinil.  Alio\f  tlif  •■I'ctioii  ill.'  c  li'iiiiH  1  i~  -uimlii  for  lilMI  fc.t  ami  al-o 
for  -'IMI  f.i't  l.cjow.  'I'll.'  l.iHJu.'  i-  a  .liMr  -pun.  mihI  tic-  ii\.r  li.-  in  .iiii-  .•lialiiirl 
at  all  staui'-.  I'l"'  -i  ifaiii-l..-i|  l«  of  .lav  :ii,.|  -iidj. .  t  lo  -hiftinu;  the  ciirrciit  it 
Kxvift.  'I'hf  liuhi  liaiik  i-  ..f  "lay,  i-  l.iuli  .■m.l  iioi  lial.L-  l.>  ..\crtlow.  'I'lic  left 
Lank  i«  low  an. I  \mio.Ici1  .•unl  iiui.lc  to  or  .  ril.iw  al  liiuli  -t;!..,., 

hisriiiinii  \!i  'I-:!!!,  Ill,  I  I  ■riic  ni.l'  '  i'!'.'-  .■ii.'  ni:i«l.'  Iioni  ihr  Lrnlj.'.-,  with 
a  small  I'li'-.'  .  iirri-nt-nn  Ifi'. 

. Ice. /'..(■/;.  li.'UMi^n  i^aiiL!.'  height-  '•'•  III  .mil  KM  Ml  lli.'  ili~i'l,ai .^c  iair\c 
i.s  w.'ll  .1.  iincl.  Iiriw.i'n  in|    sii  ;,ih1  inl   -Jiiii  i-iuiiK   '\  .11  d.  lined. 

|)|-i  ii.\ui;l     Ml  \-i  i;iMi  Ni>  of  Swan  Kiv.  i  at  .>uan   l;i\tr,  f..r  I'.M'J. 
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6  GEORGE  V,  A.  1910 
Daily  Galoe  Height  and  Discharge  of  Swan  River  at  Swan  River,  for  1914. 


D.y. 

January.        1       February.       ] 

March. 

April 

May 

Juie. 

C.auie 
Height 

Uis-       Gauue       Din- 
cluurge    HciKtit     chariie 

Clause 
Height . 

D.»- 
charse 

Gauge 
Height 

Dis- 
charge 

( lauge 
Height 

charge 

Gauge 
Height 

Din- 
charge. 

1 

Feet. 

Sec.-(t. 

Feet. 

Seo -ft 

Feet. 

Sec -ft. 

F'eet. 

1100-95 
1100-93 
ICKI-lKl 
100-95 
10114 

101-25 
101 -S2 
101 -9K 
101-63 
101-64 

101  44 

101  69 
102.13 
102-75 
102-64 

102-6S 
103-15 
103-24 
102-6.1 
102-97 

102  79 
102-6.1 
102.16 

.Sec.-tt. 



Feet. 
101. 97 

Sec.-ft 

1,270 
1,200 
1.070 
1.0.10 
1.070 

2,260 
3.975 
3.K75 
3.775 
3,.KXI 

3.025 
2,.KK) 
2.130 
I.XIO 
1.570 

1 .  390 
1.240 
1 .  l.VI 
1,050 
981 

955 
56^ 
1.070 
WW 
921 

870 
S03 
76.1 
6;iO 
625 
568 

Feet. 

101-00 
llKl-92 
lOO-M 
100-80 
100-75 

100-72 
100-67 
100-63 
100-60 
100-58 

ln)-4K 
100-42 
100  ■;17 
llHI-31 
llKi-27 

100-25 
100-22 
100-18 
100-15 
100-10 

100-03 
100-03 
100-05 
100-(3 
100-00 

99-97 
911-98 
lIHI-lll 
99-97 
99-95 

Sec.-(t. 
820 

3 

3 

101-02 



1  101 -Ml 

101-74 

!  101-71 

'   101-73 

102-90 

104-04 

103-98 

,    ...    '  103-91 

..    i  103-74 

472 
438 

4 

410 

3»S 

t 

1(K)-00 

370 

7     



101   16 

M» 

g 

326 

» 

10 

101-12 

::::::::  ....;:: 

llK}-6« 

312 

304 

11 

101   10 

103-43 
103-07 

262 

12      

loi  2y 

238 

13       

102-KO 

!  102  .13 
1.940  1   102 --29 

1.990  '   102-10 

220 

14  



199 

186 

16 

1 

ini-,w  ' 

180 

17       

101  Is 

2.600 
2.750 
1.9:i0 
2.360 

2.120 
1.9.V) 
1.S.VI 

101-93 
101 -Vi 
101-71 
101-6:1 

101-611 
101-OK 
101  74 
1101-65 
101-56 

101-10 
101-11 
nil  :9i 
101-20 
101-17 
lol  0» 

171 

18 

19 

159 
ISO 

20 

■ 

100-72 
101   1.1 

138 

21 

22 

100-93 

114 
114 

120 

102-51        1.7W1 

114 

2J 

26  

27  .  . 

2» 

29  

30 



100-75 

102 -.17 

102-44 
\n:.M, 
102  2N 
102  14 
102-05 

L.'WO 
1.720 

l.mi 

1.350 

105 

98 
100 
135 
98 
94 

: 

1 

July 


11 

12 
H, 
14 
1". 

I'i 
17 
1> 

I'l 


I     IW  91 

i     99-92  , 

99-91 

99-'.»i 

1     <i9-Mi 

I     99-s.'t 
99 -vj 

99  7i; 
99-7ii 

99-7'i 


99  7'1 
99  7; 


91        99-.1I1  I 
99 -.18  ] 
!l9-.Vi 
!l9-"i6 

74        ',!9-.1'i 


M 


-".t 


SoptemtHT, 


ctnbcr. 


99 -.18 
99 -.18 
99  .18 
'.Hi  (V4 
99  61 


29 
31. 


!I9  r,l 
99-57 


99  .16 
99  VI  ' 


99  49 
99   .I'l 


1  if.)   .11    ' 

J  99   .11 

1  99(9 

1   ,  99-17 

I  99-46   ! 
J    .  99-15   I 

99-14  , 

99-44  ! 

-I  il9-ll    : 

I   ■  99 -t."   I 

:i  99-:i9  ! 

r  99  41  , 

II  "9   41 
1  VI -4.1 

I)  :  99-47  i 

I    '  99- l« 

n  '  W-4S 


99  a 

29  I  99-6.1 

26  '  99  14 

2:1  1  99  65 

23  ^  99-6,1 


1^  1 
17  I 
16   I 

16  \ 

11  ; 

14 ; 
11  ; 

iH 

19 


99-6,; 


9'.t-'».'' 

99 -li.' 


31  i 

:-:9  ' 

:14  I 

:i9 

41'  1 


Deccniher. 


99  72 
99  7  J 


9'.l  61 
'.19-71 


40  ! 
40  I 

40  ! 
44 
49  I 

+1  ; 
,l:i| 


I'.i 
4i 
49 


'A 
61 


99  M 

'.(■(Ml 


47  99  98 

49  I  1011-17 

.lit  i    llKI.28 

.lii  I  iiiii-:io 

12  1110:13 


l.»i-:t7 
l'«i-:t4  I 
IMi  .12  : 
|iKi-:'.ii  ! 
1  li«'  45 

I  l(Hi-:t4 

llili-.'.6 
1  li«l-31 
I  Iiiii:l5 

I'KI-.l'l 


."( 


'19  47 


'J9 
99  . 

9'.'  11 
'.(9  ■  51 
•Kl  11 
99  I'l 


II 


28 
24 


'(',(  99 

'.CI  i;.s 

',19  69   i 

■4-.1  r.'t  ! 
99-69 


In'  06 
'I'l  '4 

'i'i-9:l  ■ 

I'll  "2 
liio  11 
I'll  .'7 


1111-41 

lim.Hi 

I   I.Ki  l> 

1   liKl-l  6 

1   111II-.12 

!  l:*i  14 
i  ',l'tn4 
;  'I'l  11 
"'116 
!     '.I'l  19  ' 

,  li«i  14  ! 

1  li«i-:i4  I 

I  Um  .12  I 

I  1011.611  I 

:  100-70  i 


Note — All  gause  heightH  nmrkeil  ihu« 
16  t«  Dect'iiilifr  :!l.  diitit  n"'  «ijHirit'nt  tu  r 


inti'rpotnteil      Ii'eciinilitinncfruin  Jttnuur>-  1  Ui  \pri[  14,  ami  fnim  \i>vciiit>* 
iiimtv  uailv  ihwlmrg"?! 
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SESSIONAL  PAPER  No.  25f 

Monthly  Discharge  of  Swan  River  at  Swan  River,  for  1912-14. 

DiftCHARoE  IN  Skcond-Fbit.                  j             KuN-Orr. 

Month. 

Maximum 

Minimum. 

Mean. 

Per  Hquare 
mile. 

Depth 

in  inches 

on 

Drainage 

urea. 

Total  in 
acre-feet. 

1912. 

'945 

■400 
•100 

0-778 
0-330 
0-082 

0-W7 
0-368 
0-U95 

58,100 

23  80O 

6,150 

'482 

0-397 

88,0M 

1913. 

'70 

'SO 

'SO 

■2.2.V) 

l.O.V) 

480 

1.830 

539 

251 

KM 

'100 

'.VI 

0-058 
0041 
0-041 
1-852 
0-864 
0-395 
l..^l« 
0-444 
0-207 
0-139 
0-0K2 
0-041 

0-067 
0-04:i 
0-047 
2-066 
0-996 
0-441 
1-73B 
0-512 
0-231 
0-160 
0  092 
0-047 

4  300 

2  780 

March 

3  075 

ADnl 

8I0' 
2.W 
613 
299 
162 
123 

133  900 

iSy...:.: ....:::::::::::::::...   : ::. 

1.350 
7sl» 

3.«75 
M7 
.365 
199 

28  600 

Julv 

112  500 

33  100 

14,900 

October..            

10  400 

5  950 

3*075 

3.675 

'jO 

1914. 

'40 
'411 
':tll 
'1.211(1 
1..W1 
22!) 
51 
22 
32 
5(1 
■40 

I 

2.460 

0-033 
0-025 
0-98K 
1-293 
0-1S8 
0-042 
0-OlS 

0-034 
0-02t* 
1-102 
1  491 

0-210 
(1-048 
0,(121 

2,220 

March        

1,840 

April 

Mav    

'3,97.i 
■Wl 
(11 

IK 

71,400 
96  900 

June 

13  600 

July     

3,125 
1,3!0 

41     i                22 

....       ""     1..            '' 

1,900 

Hctoher 

0.041     ;          0.(147 
0  (13.i     i          (1(137 
U  Olli     '          0-(il» 

3.075 
2,380 

...             1 

1.230 

Th«  year        . .                       

3.'J7.-)     t                IM     1              277 

0.22s               3.|(i4 

2(J  1.080 

NoTK  — Miirkcti  thii?*  ;')  estimated. 

MOSSY  lUVKH. 

The  Mossy  river  is  the  connect inp;  liulv  hctwei'ii  lake  Daiipiiin  and  lake 

Winnipeposis,  drainin);  the  former  into  the  latter.     It  heads  in  the  extreme 

northern  end  of  lake  Dauphin  and  flow-:  generally  north  for  a  distance  of  about 

21  miles  to  the  month. 

The  I'ork  and  I'ishinj;  rivers  a  e  tributaries  that  have  their  sources  on  the 

eastern  slope  of  the  Due'    mountains.     .\11  the  drainage  basin  of  the  Mo.ssv, 

with  the  exception  of  th^t  supplietl  bv  these  rivers,  is  gathered  bv  the  rivers 

tributary  to  lake  Dauphin.     These  are  the  Valley,  Turtle,  Ochre,  Wilson,  and 

Vermilion  rivers.     The  upper  part  of  the  basin  is  well  timbered,  while  the  lower 

part  is  prairie  country,  and  used  extensively  for  mixed  farming. 

The  banks  of  the  Mossy  vary  between  .)  and  l.i  feet  in  height  and  are  of 

clav  overlying  a  bed  of  gravel.    The  river  varies  in  width  from  120  to  200  feet. 

and  has  been  considerably  improved  by  dredging. 

The  country  adjacent  to  the  river  is  very  well  settled,  especially  on  the 

west  side.     The  town  of  \Vinnipego-i-,   with  a  population  of  t>'^"  pcoplv,  is 

.situated  at  the  mouth  of  the  river,  and  the  town  of  Dauphin  is  the  chief  centre 

in  the  district. 
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6  GEORGE  V,  A.  1916 

In  10<)8  the  Department  of  Puhlie  Works  made  a  survey  of  the  river  with  a 
view  of  lowerinK  hike  DatipJiin.  In  eonneetion  with  this  jiroject,  dredging  opera- 
tions were  carried  on  in  the  river  Ix'tween  1908  and  1912.  A  water-power 
jirojeet  has  heen  hioked  into  on  the  river  near  Winnipeuosis,  and  a  reconnais- 
sance survey  for  tliis  purjiose  was  ma(h>  by  a  fiehl  party  of  the  Manitoha  Hydro- 
graphic  Survey,  in  the  summer  of  1*M:{. 

Mossy  Hivkk  at  I,At  kv's  Farm. 


II: 


///.</()/■(/. — TIk'  station  on  the  Mossy  river  at  I.acev's  Farm  was  estahlishcd 
l)y  A.  ririe  on  July  14.  1'.)1H.  anil  was  operated  until  August   10,  191  ». 

f.DCdIioii  iif  .NVt7/()/i.  -The  meter  section  is  located  in  the  NW.  }  ot  sec.  tl 
Tp.  29.  15.  IS.  W.P.M.  It  is  one-<iuarter  of  a  mile  below  the  mouth  of  Fishini!: 
river,  and  three  (piartcrs  of  a  mile  helow  F.  H.  Lacey's  farm.  The  initial  point 
is  a  nail  driven  in  the  >ide  of  a  .">  inch  oak  tree  which  is  on  the  riiiht  hand  side 
of  the  river  an<l  is  lilaze(l  on  the  river  side  and  nuirke<l  "I. P." 

Hrciinlx  Antilithlt.'  Daily  i:aU(je  height  records  have  been  obtained  for 
the  period  .luly  U,  I9i:i,  to"  .\u)just  10,  1914.  Estimates  of  daily  discharjie 
have  been  compiled  for  the  same  period. 

Dniniiifir  .l/VYt.  -The  area  drained  l)y  the  Mossy  river  ;diove  thi-.  station 
includes  lake  Dauphin  and  the  drainasie  areas  of  the  streams  Howins;  into  that 
lake.     It  i-:  :i.9'i0  sipiari'  mih-^. 

(t'irifi, .  The  Raupe  is  a  (i-foot  vertical  staff  inamelled  (jaufie  which  is  fast- 
ened to  a  timber  driven  into  the  bed  of  the  stream  ami  braced.  It  is  placed  on 
the  riirht  bank,  and  is  referred  to  a  bench-mari,-,  wliich  is  a  nail  driven  into  the 
stump  of  a  r2-in  jioplar,  which  is  blazed  on  two  sides  and  is  2.')  feet  north  of 
the  initial  i)oint. 

ChdniK I.  Thv  channel  is  straight  for  l.SOO  f(  et  above  and  (iOO  feet  below 
the  station.  There  are  rapiils  both  above  and  below  the  section,  the  latter 
beinii  about  I  .."lOO  feet  distant.  The  river  occupies  but  (me  channei  at  all  stages, 
the  bed  of  the  stream  is  of  gravel  and  not  subject  to  erosion.  The  current  is 
swift  and  the  banks  are  high  and  not  subject  to  overflow. 

DIschdnjf   Maixiiirmciits.-Thi'  meterings  are  made  by  means  of  a  boa 
and  cable  stretched  across  the  river. 

.lfc//njc//.  -  The  discharge  c\irve  is  fairly  well  defiii"d  over  a  range  in  gauge 
height   between  S7()0  and  89  S. 
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SESSIONAL  PAPER  No.  26f 

Daily  Gauge  Hkiciht  and  Dischahge  of  Mossv  River  below  Fishintt  River 

for  1913. 

[Orftinagc  urci.  3,950  nquare  miies.) 


Day 


July 


CiHUKe  I      I>is- 
Heivht  ^  chariEe 


AuffURt. 


^'epteI^ll»pr. 


r»ctol»«'r 


November. 


Dwpnilter. 


CiatiiFP 
lleight 


rharve  | Height   I  tharirt 




I'flSO 
1,630 

S9  SI 
89-74 

89-74 
l<9-84 

S9  M 
09-54 

1,.WI 
1..5MI 

l.,5nii 
1,530 

»'.'.'.'.'.'.'...'.. 

21 

89-54 
89-44 
89-41 
8V-44 
89-44 

1  5,10 

1,4S0 
1.480 
1.480 
1.480 

22 

23 

24 

26 

26 

27 

28 

2» 

30 

89  44 
89-34 
89-34 
89-54 
89-34 
89-34 

1.4MI 
1,430 
1,430 
l.-WO 
1,430 
1,430 

31 

Ml -34 

Vl-m 

8>l  34 

89-44 

S9-:!4 

S9-34 

89-14 

89  (H 

89-04 

S8-M 

.S8-94 

88-94 

88  94 

88-94 

88-84 

88-84 

88-81 

88-Wi 

88-77 

88-81 

88-80 

88-81 

88  81 

88-79 

88-79 

,18-79 

88-79 

88-77 

88-77 

88-77  ; 

1.4:10 

1,4.10 
1,U0 
1,480 
1,380 

1,^80 
1,3:10 
l.l'SO 
1,280 
1,330 

1,2-10 
l,2:io 
1,2:10 
1.2:10 
1,180 

l.lVl 
1,160 

i,mi 

1,1411 
1,100 

1,160 
1,160 

i,nio 

1.1. VI 
1,150 

1,1,VI 
1,1.50 
1,140 
1,140  { 
1.140 
1.080  : 


si-ii7 
?''».(i7 
88-()4 
88-64 
.VH.64 

S8.Ri 
8«.«4 
.88. 64 
88-44 
88  34 

S8..34 
8.1  ,V> 
88. 37 
,88-39 
SS-34 

S8.33 
S8-24 
88.20 
SO.  77 
87-29 

88-04 
88-14 
8S-:i4 
88- 34 
88-24 

88-10 
8»  21 
88- 14 
.NS-14 

88-14 


l.ll(«l 
l.dlKJ 
1,080 
1,0>|0 
1,080 

1,080 

1,080 

l.lWll 

978 

933 

033 
938 
947 
955 
933 

929 
8-l'J 
911 
4:i3 
549 

80,1 
847 
9:t3 
9:13 

889 

868 
876 
847 
847 
847 


CuuKi-  i     DiJ-    ]  Ciuuii" 
lliMght  I  churup  ,IU.|Kht 


Feet     iSectl       Ki<>i     i  .S«  (I  ,    Kwl     i  S« -ft  I    Feet 


rbame  |Ht'i«ht     charge 


»S1!I 
^.v|;i 
88-14 
88-01 
88-04 

88-04 
87.99 
87.99 
8"  119 
87  44 

87-74 
87-79 
87-7S 
87-73 
87-77 

87-77 
87-M 
87-M 
87-84 
87-84 

87-79 

87-84 
87-84 
87 -,M 
87  .M 

87. M  I 
87-04 
87-04 
87-24 

8f1f  i 


.See. -ft  j    Feet 

S6S 

.87. 24 

8(18 

't7.27 

847 

87.49 

792 

87  49 

805 

87-49 

805 

87-49 

7.84 

87-54 

7,84 

87-54 

784 

'87-60 

592 

'87-67 

692 

8773 

710 

'87. 73 

707 

's7  72 

689 

'87-70 

7U3 

'87-70 

703 

'>7  70 

728 

'>.7-fl9 

728 

'87-69 

728 

'87-68 

728 

87-68 

710 

'87-6.'* 

728 

'87-68 

728 

87-08 

728 

'87-67 

728  : 

'87- 66 

728 
487 
487 
.M« 
544 
544 


'87  CI 
87-1)3 
'^7-M 
'87-04 
'-87-64 


Sec.-ft  I  I  cet  I  Sec  -ft. 


660 
660 
6M 
««4 
6M 

664 
6«4 
<M 
6M 
«M 

6M 
««4 
664 

674 


.V1B 
.'>44 
607 

mi 

607 

607 
623 
623 
642 
667 

689 
6U9 
685 
678 
678 

678 
674 
674 
671 
671 

671 
071 
671 
667 
664 

6.16 
6.W 
65:) 
tiM 
6.56 


'87-65 
'87-6.5 
87-66 
87-66 
187-66 

»7  6« 
87- 66 
"6 
66 
87  66 

87. 66 
87-68 
87-68 
87-69 
87-72 

'h 
"8 
87  78 
.87-75 
87-73 

87-70 
87-68 
87-6.5 
8T-M 
'87- (i3 

6:t 

.87 -.58 
87-5:1 
'87-48 
87-44 


707 
700 
694 
689 

«78 
671 
6«0 
853 
853 

853 
65.1 
838 
620 
604 
592 


NoTl  -Diselmrie  curve  not  well  defined  above  gauge  height  SH-Oo.    Gauge  heights  i„arked  thus  , ')  interpolated. 
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I: 


i  < 


M 


6  GEORGE  V,  A.  1916 

Daily  '^Uvoe  Height  and  Discharge  of  Mo^xy  River  below  Fiwhinit  River, 

for  1914. 

|Dr«iii»«e  HTM.  3.WW  iqusre  milf*  I 


liny. 


III 

It 
l:> 
13 
14 
15 

16 
IT 
ll> 
Id 

2<i 


34 

25 

26 
27 

28 
2» 
Ml 
31 


I   . 
2 
3 
4 

i  . 

«  . 

7,. 
8  . 
« 

to 

II 

I?  . 
1.1  . 
14  . 
IS 

I* 
17 
18 
ID 

3U  . 

11  . 
»  . 
33 

24 
25 

2« 
27 
2I> 
2» 
30 
31 


Juiury. 


Kwl 


Sec.lt 

Mil 
574 
5«V 
5M 
S«3 

500 

son 
im 

S90 
MU 

ani 

630 
630 
616 
613 

613 

610 
604 
601 
5*8 

SM 
5»2 
J^6 

SM 
580 

5*8 
604 
613 
6117 
«lk4 
59)> 


February. 


Feet. 

87  48 
87-43 
87-41 
87  41 
41 

87-41 
87-41 
87-43 
87  45 
87-46 

'87-48 
187-SO 
87-53 
87  5« 
87-44 

87  32 
87-19 
87  19 
87-19 
87  19 

87-19 
87-20 
87-23 
87-24 
87-25 

87-27 
87-28 
87-29 


Uii- 

cbarge 

Mec.-ft 

S«S 

589 
583 
583 
583 

583 
583 
589 
595 
598 

6<>4 
610 
630 
629 
592 

558 
522 
522 
522 
522 

522 
525 
530 
536 
539 

544 

547 
549 


March 


UWIMC 

Hei«hl 


Feet 


Di>- 
charse 

Sec -It 

541 
5.'I3 
522 
525 
530 

M6 
536 
536 
536 
536 

533 
530 
525 
522 
517 

513 

508 
500 
496 
489 

485 

489 
493 

498 
498 

498 
498 
498 
498 
SOU 
5IU 


April 


Gmm* 
Hrifht 


Feet. 

87-11 

87  IN 
87-IHt 
87-12 
87  01 

8«-99 
86-99 
86  94 
Ml  92 
8«<M 

86  99 
86-99 
87-04 

87  09 
87-10 

87-10 
87- 10 
87' 10 

87-09 
87-09 

87-09 
87-04 
87-04 
87-09 
87-09 

87  09 

87-09 
87-04 
87-04 
87-07 


[)i»- 
charin 


Sec -ft 

503 
498 
498 
50.i 
480 

476 
476 
465 
460 
465 

476 
476 

487 
498 
500 

500 
500 
SIIO 
498 
498 

498 
487 
487 
49S 
498 

498 
498 

487 
4X7 
493 


May 


Uauce 
Ileiuhl 


F'ect 

87-07 
87-09 
87-09 
87 -I* 
87-111 

87  10 
87-17 
87-30 
87-39 
87-39 

87-40 
87-49 
87  54 
87  51 
87  69 

87-89 
87-89 
87-89 
87-89 
87-79 

87-89 
87-89 
88-09 
88-09 
88-08 

87-89 
88-84 
88-47 
88-39 
88-20 
88-21 


Ui>- 
eluirKc 


Sec-d 
4113 

498 
498 
SKI 

5(111 
5IH 
552 
577 
577 

580 
607 
623 
613 
674 

746 
746 
746 
746 

710 

746 
746 
826 
826 
822 

74<t 

1.175 

992 

9.VS 

872 
876 


June. 


Uauie  I     Uia- 
lleiclit    Cham. 


Feet 


88-23 
88  S4 
88  24 
88-25 
88  39 

88-:l8 
88  14 
88-119 
88-09 
88-04 

87-87 
87-79 
87-79 
87-75 
87-75 

87-69 
87-69 
87  49 
87-54 
87  49 

87  50 
87-49 
87-49 

87-44 
87-47 

87-44 
87-44 
87-44 
87-39 
87-37 


Sec-It 

881 
889 
889 
893 
9SS 

»SI 
847 
82S 
836 
80S 

73* 
710 
710 
69< 
«M 

674 
674 
607 
633 
607 

610 
607 
607 
592 
6U1 

."19!! 
.592 
.592 
577 
572 


Ju 

y. 

Au«u 

Feet 

Sec -It 

Fwt 

87-33 

560 

87. 08 

!i7  .^1 

.5611 

87-08 

»7-:i3 

560 

87 -m 

87-29 

.■M9 

87-08 

87  29 

549 

86-89 

87  31 

^Vi 

67-04 

87-32 

.«6 

67-05 

87-29 

549 

88-99 

87  29 

,549 

87-04 

87  29 

MU 

87  114 

87-30 

552 

»7  29 

.vm 

87-27 

544 

S7  29 

.V14 

«7-29 

549 

hfi-70 

420 

87-09 

nt 

87  14 

510 

87  14 

510 

67-09 

496 

67-09 

498 

87-119 

496 

87-09 

496 

87-10 

Sin; 

67  III 

500 

8?  tni 

i;i5 

87-07 

493 

87-08 

496 

87-07 

493 

87-07 

493 

87  117 

493 

Sec-It  . 

496 
49« 
467 
491 
454 

487 
489 
476 

487 
487 


.SoiE.-Uuta  iMuHicient  to  e«timate  mean  dincharge  lor  August    Gauge  heights  marked  thus    ' '  interpolated. 
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Month. 


iuly 

Aucuiit 

Sf>pt«mber 

Ortobfr. 

NovrmbfT 

IWembtT 


The  perioil.. 


January.  -. 

February 

March 

April 
jT.y 

Jiam 

July  , 


TheperHid  ■ 


1)|1W-H4H<JI  IM  Sbi-ONI^KkRT. 


MAxiniuin.  :  Minimum. 


I.4WI 
l.iiwi 

MM 
AMI 

rii7 


t.4M) 
«4I 

Ml 

.V>» 

1.175 

VM 

Mil 


I.IIWI 

AM 
.MB 


4:13 

Mil 

in 

4l>.t 

4KI 
4M 
ill 

4311 


Mettn. 


'I..W) 

i.jai 

1123 
7(l« 
MO 
M3 


«4e 

IS92 
IM7 
1,113 
401 

tm 

71.1 
522 


Per  fluuaro 
mile. 


0-3M 
0  :ill 
II  2.14 

IIIMI 
(MM 
II  I W 


0  240 

0150 
0144 
O'LHI 
0. 124 
0  176 
»Ul 
0  132 


0  US 


RfJi-OfT. 


rtapth 

in  inchm 

on 
Drminage 


0  444 
0.35« 
0.2«1 
0  2IIII 
0  1 1*3 
O'lM 


I'Ma 

0173 
01911 
0190 
01311 
0.2«l 
0202 
0152 


IW 


ToUl  in 
»en-ltM. 


•3.50U 
75.(100 
54.000 
43. M» 
38.  Mil) 
40. wn 


347,000 

3».400 
31,500 
31.9(1)1 
2«.200 

K.ma 
42.. ion 
32. lUU 


246.00U 


Note,— niwhargii!  niarktMl  tliun  t')  wtimine*!. 


Mossy  River  at  Wil.son's  Fakm. 

Hintory.— This  station  wa.s  establishoil  on  July  28,  1914.  by  W.  J.  Ireland 
and  superseded  the  one  at  Lacey's  farm,  owing  to  the  difficulty  in  securinR 
a  gauKO  reader  at  that  point. 

Location  of  section.— The  meter  section  is  located  on  Wilson's  farm,  2i 
miles  northeast  of  Fork  river.  It  is  marked  by  a  blazed  poplar  tree  which  stands 
on  the  left  bank  just  below  the  metering  section.  The  initial  point  is  located 
by  a  nail  driven  in  the  post  supporting  the  cable  of  the  section  on  the  left  hand 
bank. 

Records  Available.— Baiiy  gauge  height  records  have  been  kept  from  July  3, 
1914,  to  the  end  of  the  same  year.  Estimates  of  dailv  discharge  have  been 
computed  for  the  period  July  3  to  November  16.  1914.  "  There  is  not  sufficient 
data  to  compute  the  discharge  under  ice  conditions  which  obtain  for  the  remainder 
of  the  year. 

Drat  nay  e  Area. — The  drainage  area  is  3.9,")()  s(|uare  miles. 

Gauge. — The  gauge  is  a  6-foot  vertical  staff  enamelled  gauge  fastened  to 
a  plank  driven  in  the  bed  of  the  stream  and  braced  to  the  left  shore,  it  is  800 
feet  below  the  metering  station  and  just  inside  of  the  boundary  fence  of  the 
section. 

Channel.— Thv  channel  is  straight  for  1.50  feet  above  and  300  feet  below 
the  section.  The  river  is  confined  to  a  single  channel  under  all  stages.  The  bed 
of  the  river  is  of  gravel  and  permanent.  The  banks  are  high  and  covered  with 
scrub  but  not  liable  to  overflow. 

Dixchnrge  M<a.s>4remtntft. — Meterings  are  made  by  means  of  a  cable  carrier 
running  on  a  cable  stretched  across  the  river. 

Accuracy. — The  discharge  curve  is  fairly  well  defined  over  the  range  in 
stage  covered  by  the  meterings. 


2.')K~l.=i§ 


2ia 


nKi'Mminyr  or  riir.  istkriok 


a- 
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DiHCHAROE  Mkasirkmknts  of  Moxsv  RiviT  Ix'low  Fork  HiviT,  1914. 


Dale 


1914 

July  .'H 
Auvwt  10 
8.f>l  7 
titi.  :i 
<>rl.  :<■ 
Nov     .':i 


H>ilnitrftpiM'r. 


Mptrr  Ar*<tt  of  Mi^n 

No       {     Witlth  >iM'ttim  Vi'liirity. 


>V   J    lr<'I.Hii.l 
At<>l    I'lrir 
II    Howl 
M    S    \lii.l.l.-n 
M    S    Miul'li-n 
!■'    .■»    Sliillh 
CO   AlliMi 


l.'IPl 

i.imi 

I.  Dill 

I .  »i  I 
I. 'II.' 
l.lvl 
l.'JIJ 


'M«luMir«tiiellt  t»kvn  umltr  ir»  rundttioiu. 


.{oti 


j  Kl    JUT  »«• 

I  I.K 

1  m 

((■UK 


Uiultv 

llvisht      I  DiMThiiri*. 


9.1 

III 

til 

a^ 

Wl 

lU 

tKI 

Vi 

IIO 

iti 

III 

M 

HI 

111 

.'11 

Jl'l 

||.M 
i|77 


Ik 


Daily  Gauge  Height  and  Dihiiiahc.k  (if  Mossv  Hivcr  ImIow  I'urk  |{iv«r,  fur 

llHl. 


Jui.v 


Aufliut 


S«'p(eml»*r 


I>C<'»ltllMT 


I 

I 
t  i 


!  i 


D.y. 

Dia- 

OauKe 

l)l»- 

(iau« 

Dij- 

UauKe 

Mi.< 

CluuKt- 

1>1-       ; 

( (UUXf 

l)l>. 

li.M«hl    ' 

Km). 

rharge 

StH*.-ft. 

lUmhi 

ch«nte 

lleidit 
Feri 

chargp 
See.-tt 

lUulit 
Feel. 

chiirgf 
Sm.1i 

llfiiclii  (  rhureu  ; 
F»t    '  8m.  (t 

lUight 
F«i. 

rhurtf . 

1 

iMt 

8m  (t 

■«.(t 

1 

91  71 

425 

91   II 

2ii: 

91   14 

274 

9.1-1(9  1 

2M 

91  41 

1 

91  72 

42» 

90 -74 

■2111 

9(1  h2 

214 

91  42  1 

344 

91  .19 

S 

m  M 

W.I 

91  «l 

:I97 

90  77 

21 M 

90  »-■> 

.'.HI 

tn  72 

IVd 

VI  II 

4        

WI4 

,-,41 

HI  UK 

4lfl 

HI  .11 

2h7 

9o  72 

1911 

90-72  ! 

IVIi 

91  41 

5 

»i  22 

54» 

VI  43 

346 

VI  30 

312 

91   14 

274 

90  91  ; 

2*1  , 

VI  41 

1 

»2  15 

MH 

91  22 

292 

91  22 

2«2 

90  9)> 

242 

91-11.  J 

2*1 

91-41 

7 

112  13 

.542 

9|.(I7 

414 

91   12 

2«li 

VI  (12 

2.VI 

90  2.H 

l-lx 

91-36 

1 

IK  M 

«,M 

9|.a:i 

4(12 

91  23 

."1.') 

•10  (W 

21V 

90  92 

2.12 

91    iO 

» 

V2  mi 

nm 

91  42 

;i44 

Hl-lili 

411 

vi  -H 

2:i.'i 

VI  06  1 

257 

VI    12 

10 

W  02 

.512 

91-23 

295 

91  24 

2117 

90-75 

2(13 

90  Si    ' 

213 

VI   45 

II 

1)2  ii:i 

514 

91  47 

3.5.H 

HI   18 

.'Vt 

90  .19 

l.-.l 

90  93 

23;) 

91   42 

M 

111    HO 

4.50 

Vl-M 

377 

91   19 

2v5 

9(1  s,> 

i-.ll 

91-61    1 

.197 

91-46 

13 

U|s2 

4.5« 

91   14 

271 

92  17 

.V54 

91  (12 

2yi 

VI    Xl 

3211 

90  nv 

14 

HI  mi 

.Wl 

91  27 

:lll5 

91  m 

41111 

91   17 

2!JI 

VI  41 

341 

91  113 

«» 

»2  Ml 

5UV 

ui  ev 

419 

VI  21 

297 

VI  (10 

246 

VI  4o 

3^•. 

VI  27 

16 

9I-7S 

4.1« 

91  32 

317 

91  im 

2-57 

91   27 

■.M 

91  411  ! 

3.« 

91-36 

17 

HI  <VI 

4<l2 

91  :m 

3211 

91  11.1 

2.")2 

'11  2.-. 

.■HIO 

91  27  j 

91  29 

18           

m  «ii 

4M 

9l-:«i 

:ii2 

91   23 

■«H 

91  2-1 

295 

91   l» 

91  41 

It 

m  «5 

492 

91  32 

317 

91  :13 

:l.1i 

VI-IHI 

246 

VI   ill 

91  49 

» 

VI  IH 

4(i9 

9l-;iu 

J12 

91  07 

20V 

VMM 

261 

VI  mi 

91  61 

11 

djn* 

52.1 

9I-2H 

3()7 

90-71 

197 

90  97 

241 

91  07  ; 

91-61 

a 

»i'»i 

453 

91  32 

317 

911  51 

1117 

91   111 

24H 

81  (W  1 

91-49 

n 

(tINl 

472 

91-17 

2S<I 

911  (1.5 

112 

9«.!M 

.•35 

91  (15  ' 

VI  61 

. 

M 

»1  »7 

49H 

91  23 

295 

till  7n 

20^ 

90-KI 

2111 

91  110  , 

91  611 

U 

m  w 

458 

91  22 

2V2 

91  14 

271 

90  89 

226 

9(1  12  i 

91  59 

M 

91  7S 

444 

91  21 

29U 

91  mi 

24(1 

ijn-m 

1111 

911  l« 

91   59 

r 

HI  li^ 

472 

91  41 

341 

91  07 

2-59 

9;i  94 

2r> 

91  24     . 

VI  .56 

M 

9.  1.' 

54(1 

91  (19 

419 

9:1  99 

244 

91  riV 

22« 

91  .111  : 

VI  .5^ 

n 

VI  <I5 

492 

VI  2« 

;«i2 

90  92 

.>:I2 

9<l  9H 

242 

91  411 

VI  .54 

K 

111  «.•> 

40)1 

91  22 

292 

VI   12 

2(>V 

91  91 

235 

91  41   , 

VI  .VI 

31 

91-77 

442 

VI  (12 

2S<I 

'     90  94 

235 

91. 54 

NoTt.—Ioe  oonditicma  from  November  16  to  eod  of  year,  datji  iosufficient  to  cwroput«  daily  diacharcM 
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Fouk  River. 


Fork  Hivpr  is  a  tributary  of  tin-  Mossv,  ami  joins  tlie  latter  ju.st  Itelow  the 
town  of  lurk  Hivcr  in  Tp.  2<».  H.  IS,  \V.  1>.  M.  The  source  of  the  river  is  on 
the  eastirii  slope  of  the  Fiuck  mountains.  It  flows  almost  <lue  east  to  its 
junrtion  with  the  Mossy. 

The  total  (Irainane  area  is  about  210  s(|uare  mile-,  the  eountrv  drained 
bfinjf  partially  settled  and  partially  wooiUmI  especially  in  the  head  waters. 
The  banks  are  well  defined  and  not  subject  to  overliuw,  in  places  reaehino  a 
height  of  2(»  to  ;«)  feet. 


lOIlK    HIVKU    .\T    KOUK    HI  VEIL 

//).</«irv.  -The  station  on  the  Fork  river  at  Fork  River  w.s  established  on 
July  1."),  I'.tl.i,  by  Alex.  I'irie. 

Locdiioii  of  Sirtion.—'llw  section  is  located  on  the  downstream  side  of  the 
traffic  bridge  which  crosses  the  Fork  river  in  the  town  of  the  .same  name.  The 
initial  point  is  marked  on  the  hand-rail  at  the  south  end  of  the  bridge  on  the 
ilowiistream  side. 

liecunU  Aidiliihli. —'I'hrcv  discharge  m<'!isurements  were  taken  at  this 
point. 

Dminngt  .-Irri/.— The  area  tributary  to  the  Fork  river  above  the  station  is 
20<)  sfpiare  miles. 

G'<i(/;/e.— No  nauge  '.vas  installed  at  this  point,  but  the  stage  of  the  water 
was  referred  to  a  temporary  bench-mark,  consisting  of  a  bolt  on  tin-  downstream 
-ide  of  the  traffic  bridge  at  the  ea-t  end. 

< 'haiui,  I.  ~'i'\u'  river  is  confined  to  one  channel  at  all  stages.  It  is  straight 
for  300  feet  ab(;ve  and  l.iU  feet  below  the  section.  The  bed  of  the  stream  is  of 
gravel  and  clay,  and  is  permanent.  The  banks  are  high  and  not  liable  to 
overflow. 

Diacharge  Measurements. — Three  discharge  measurements  have  been  taken 
at  this  site,  the  measurements  being  made  from  the  downstream  side  of  the 
bridge. 
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Dim'HAKuK  Mkahi'remk.nth  of  Fork  Hivcr  at  Fork  Hivii    HM;j-i  t 
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VaI.LKY    HlVKll. 

The  ValU-y  river  is  a  triliiitary  of  iakt-  Daupliiii;  it  rises  on  tlie  western 
nlo|M'  of  the  Diiek  mountains,  Hows  south  alonn  the  foot  of  the  western  slope  of 
these  mountainh,  then  turns  east  and  flows  between  the  Duck  ami  Hiding 
mountains  and  continues  this  generally  easterly  course  to  its  mouth.  Then- 
are  two  tributaries  to  the  VuUey  which  are  of  fair  size,  these  are  Short  creek, 
which  rises  on  the  slope  of  Hiding  mountains,  and  the  DriftinK  river,  which 
joins  the  Valley  3  miles  west  of  Valley  River  station  on  the  Canadian  Northern 
Railway. 

The  valley  between  the  Riding  and  Duck  niountains,  through  which  the 
river  flows  and  from  which  it  takes  its  name,  is  about  100  feet  deep  and  from 
700  to  2,500  feet  wide.  The  river  at  ordinary  summer  stages  has  a  width  of 
between  1(K)  and  200  feet.  The  river-bed  is  comjMJsed  of  gravel  and  bouhlers. 
tl'.e  banks  being  of  clay  which  overlies  a  gravel  and  boulder  bed. 

The  upper  part  of  the  drainage  area  is  practically  all  within  the  Duck 
Mountain  forest  reserve,  where  considerable  stands  of  spruce,  jack  pine,  and 
poplar  are  to  be  found.  In  the  iniinediate  vicinity  of  the  river  little  clearing 
has  been  done,  though  in  the  lower  part  of  the  valley,  and  somewhat  back  from 
the  river,  farming  is  carried  on  to  a  considerable  extent. 


: 


VALLEY    KIVER    AT    VALLEY    RIVER. 

Hlxlory.  This  station  was  established  on  October  25,  1912,  by  W.  G. 
Wonlen,  and  has  been  in  operation  since  that  time. 

Location  of  Seclioii. — The  metering  section  is  located  on  the  downstream 
side  of  the  Canadian  Northern  Railway  bridge,  crossing  the  Valley  river  1,.')00 
feet  north  of  the  railroad  station  in  that  town,  and  1.50  feet  upstream  frt)m  the 
traffic  bridge.  The  initial  point  is  an  arrow  carved  and  painted  on  the  down- 
.stream  side  of  the  bridge  at  the  south  end. 

Records  Arailable. — Records  of  daily  gauge  heights  have  been  secured  for 
the  greater  part  of  the  period  October  25.  1912,  to  the  end  of  1914.  Estimates 
of  daily  discharge  have  been  computed  for  the  foUowing  periods:  October  2.i 
to  November  17,  1912;  .\pril  4  to  November  10,  1913;  and  April  25  to  November 
It),  1914.  There  is  not  sufficient  information  to  arrive  at  estimates  of  daily 
discharge  under  winter  conditions. 

Drninnge  Area. — The  area  tributary  to  the  Valley  river  above  the  station 
is  1,028  MiUurr  milf><. 

(lauye. — A  12-foot  vertical  staff  enamelled  gauge  is  fa.stened  to  a  2-inch  by 
4-inch  scantling  which  is  spiked  to  the  bridge  abutment,  24t)  feet  from  the  initial 
point  on  the  metering  section.     The  zero  of  the  gauge  is  referred  to  a  bench- 
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miirk  Hct  til  iirliitriirv  datum  ami  locutcil  on  the  toj)  i>f  ii  holt  im  tlic  nortliMTHt 
liiili'  (if  till    iritrtir  liridicc  jUMt  Im'Iow  tlir  Cuiiudiun  Northern  Htiilwiiy  hridK*'. 

I'hniDiil.  -DiiriiiK  low  ntuKCft  the  water  is  cotitined  to  one  cliaiuiel,  liiit 
uiuler  lii(tltwi»ter  cotulilioiis  there  lire  two.  The  chuiinel  is  Kiriiidhf  for  4(M) 
feet  iilxive  and  (MX)  feet  heluw  the  section.  'J'he  lied  of  the  stream  is  of  gravel 
unit  sand,  and  permanent.  The  riicht  hank  is  low,  wooded,  and  lialile  to  over- 
flow.    The  left   hank  is  hiKli  and  not  liahle  to  overflow. 

Dinchnryr  MtiiHurrmtntH.  -Meterings  are  taken  from  the  downstream  side 
of  the  hridKe  and  cover  a  ran^e  in  KauKe  hei)(ht  of  (t-l)  feet. 

Accumcu-  -The  discharKe  <'iirve  is  well  defined  hetween  naiine  heiKhts 
i)9-5  and  101  •",  hetween  Kt>>i)C<'  heights  101 -7  and  lO.'fO  the  discharge  curve 
iii  not  well  defined. 

I)iscHAK(iK  Measi  HEMKNTH  of  Valley  Hivpf  at  Vallev  River,  11U2-14. 


Date. 


H>ilMcriip>)«r. 


Mvirr 

.Vci 


Whlth 


ArMi  f>t  M«wi 

.s»ictn»n  WUiclty- 


(•Mlir 
llnihl 


Di«r  hurls. 


Imr 


(let        U     I  W   (i    W.ir.lfD 

t 
I«t3        I 


Apr. 
Apr. 
Apr. 
Jww 
itam 
July 
July 
Aiw. 
Auc. 
Hcpl. 
Oct. 
Nov 
Dm 


13     !  A 

U     I   A 


iu. 

1.1 

M*r. 

2 

Hu 

31 

Apr 

a 

Apr. 

V, 

^v 

Jaly 

3 

July 

2« 

AiK. 

lu 

Sapt. 

1 

o« 

3 

<>«. 

31 

Nov. 

i\ 

D« 

« 

I'ltie 

Pin.      . 
fin.'  .      . 
Piria  . 
HMakwrn 
KlHwr 
Piru? 
Pint" 
Ktiaer 
J   IrrlaiKl 
J    Inlud 
1 1.  Allm 
uAllm 
1 1.  Allrn 


C.  O.  All« 

D.  B.  Ciiiw 
(•  u.  Allwi 
CO.  Allen 
C.  o.  Allmi 
Cd,  Allen 
('.O.Allen 
CJ.O.  Allen  . 
W  J  Ireland 
A.  Pine 

H   Boyd 
.M   S  Mmlden 
M  S  Mkddni 
V.  .S  Smith 
C.  O.  Allen 


1.  Ivi 

1,  iMi 

llVi 

1 .  mt   1 

i,i~i 

!.»!« 

I.IIM 


I  liij 

1.  Ivi 

llMi 
1    IVi 

1 .  mi 

1,1^ 

!.»!« 
1  <tw 

1  I'M 
l.tlUI 

I .  tmi 

1.43.f 
1 .  374 
1.375 


1 . 1'.Mi 
1 .  4^17 
1 . 4'J7 
1.4117 
1.407 

i,7{m 

I.I^ID 

i.'mi 
\  Mi 
l.Ull 

i.ni 

I.lltH 
l.Kli 


.Sq    ft  Kt.  per  !HK' 

157     <  HA 


iv: 

[."■7 
I.Vt 
hH 

.vt 

I '13 
53 

m 

5.' 
51 
1!l 
51 


Voflow 


W 
51 
.M 
.54 
.5(1 
51 
45 
51 
4.' 
43 
411 
3H 
44 


Kwt. 
lUl  »4 


Sef  .fl 


Ml 

11.25 

liil  311 

20 

miu 

;»  71 

1114  '•7 

2.300 

MIN 

4  HI 

1114  k7 

2.244 

.5Mt 

3  71 

1114  73 

iMi 

147 

2  III 

nil  , VI 

iU 

1J7 

1  4» 

nil   13 

IIM 

77"% 

.■♦l«l 

Inn  III 

3, 00(1 

525 

4  II 

1114  (U 

2.IU 

l.'H 

im 

101   10 

m 

111 

2  411 

nil  iw 

399 

«l 

1  1M» 

inn  91 

107 

»i 

11112 

inn  32 

N 

lid 

II  47 

inn  01 

3a' 

411 

(1  211 

W  »S 

12« 

K 

0.42 

100. u 

'4 

HI 

i| 

II  .13 

ino  35 

>3 

1.55 

2  M 

nil  9» 

3(17 

1.5.5 

2  39 

nil  97 

372 

155 

2  41 

101. iM 

375 

1711 

2  25 

in  I  92 

392 

114 

1  .30 

inn. 72 

I4H 

(Ml 

II  .39 

W  71* 

23 

5S 

II  ID 

»9  54 

9 

4J 

l|.2» 

9«  M 

12 

53 

II  15 

IKt  93 

1 

Wl 

112(1 

WliK 

ID 

3.' 

11-34 

wt  HI 

Ml 

.ill 

0  24 

W  49 

=:) 

'Mettsurenient  taWon  umlcr  ici*  c<>n*litii>a.'* 


f  i  I 


216 


DEPARTMENT  OF  THE  IXTERWR 


6  QEORQE  V,  A.  1916 
Daily  Gauge  Height  and  Discharge  of  Valley  River  at  Valley  River,  for  1912. 

[Drainage  area,  t,U28aquare  milee.] 
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Daily  Gauge  Height  and  Discharge  of  Valley  River  at  Valley  River,  for  1913. 

lUnuMca  arm.  1.028  ■quuro  miles  | 
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11 

69 

8.( 

1 

81 

89 

81 

64 

49 

»9  95 

30 

47 

.57 

58 

NoTC.— Ice  coBditions  January  1  to  April  I,  aad  November  16  to  end  ol  year;  data  iDsufficient  to  compute  daily 
diacharge.  Open  waler  rating  curve  not  defined  between  Ki>o(e  hvighu  101  7  and  104  6.  Uau(e  height!  tiiarked  thue 
I'luterpolaled. 
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Daily  CJavcje  Height  and  Discharoe  of  Valley  Riv«'r  at  Valley  River,  for  1914. 

IDraiiuceareA.  1,U28  square  milm.) 


Dmy. 


2 

4 

t 

• 

7 

8 

9 

JO 

11 

12 

U 

14 
IS 

1« 

17  . 

18  .  . 

W  . . 

» 

» 

s 

M 

is.. 

M 

n 

M 

M  

SI 

January. 


February. 


(iauce  I     Dii-      Gaujie  .     Ois- 
HetKht  I  chanre   Heiaht  '  chance 

S«' .(t       Feel     t  .Sx.-d 


March 


(iauce  i     DiM- 
Heitht  I  rhanie 

Feet.    I  Sec.-lt 


April. 


(tauice  I     Di«- 
llelitht  I  chance 

Kwt.    :  See  (t. 


1  M 

2-14  I 
114  i 
MH 
1  6» 


4<I0 

(m 

425 


Stty 


(fttUKe  ;     Dm-       (ittuce 
Heixht     ctiurKe    Heiglil 


Feet.   ;  Sec.-(t       Feet. 


1  S4 
1  L>4 
1-24 
I  59 
l'»4 

21*4 

i-n 
4  r4 

4  U4 

4'M 


4.7.1 
4-74  i 
4  14  j 

364  I 

3  4» ; 

3  M  ! 

■!M  I 
2'S4 

2-44  I 

2  74 
2  54 

2  .14 

3  24 
1-74 


I '39 

1  S4 

>m 

2  1)4 
IM 
1-94 


I 


.154 

24» 
24« 
3T« 
STU 

1.11)0 
I.IMO 
2.221) 
2,340 
2.28() 

2.250 
2.2-21) 

1.H70 

i.mK) 

1.570 

1.4H0 
1,4'I0 

\.\m 

1.100 
!««5 

1.040 
924 
WNi 
747 
453 

295 
511 
1129 
029 
570 
570 


t'24 
104 
0-94 
3-94 
2-94 

2-34 

2m 

1  74 
1  64 
1-41 

1  34 
1-24 
M4 

im 

U'94 

0.S4 
0-74 
0  ft4 
0  M 
l)'54 


Di<- 

cliarice 


.Sec.-tt 

244 
19« 
174 

1.7.V) 
9K3 

«0« 
629 
4.VI 
4I«I 
313 

27H 
■M 
2211 
19« 
174 

154 
I'M 

lis 

11» 
102 


n-54 

102 

0-54 

102 

0  49 

95 

0-44 

s» 

0-44 

8l« 

n-39 

HI 

»;u 

74 

DM 

74 

O-M 

74 

0-29 





II 

21 
23 
M 

25 

2« 
27 
28 
29 

30 

3t 


July. 


101  IH  < 

0-94  I 
OM 
0.V4 

044  I 

0  M  \ 
0  34 

024  I 

014  I 

01)4  I 

004  ' 

0-14  i 

014  I 

0.(M  I 

M  94  ' 
! 
ion  M 

0.K4 
0  44 
0  M 

0'24  I 

014  I 

004  I 

99  W)  i 

99  tH  : 

'«» M ; 

»»■*•  I 

99  74  ' 

IW  ft4  ' 

I'm  10 

9990 

jr..  ■4} 


.\UCU!!t. 


I9« 
174 
118 
102 


118 
74 
«2  I 
51 
42  I 
I 
42  ! 
51 
51 
42  I 
33 

IIH 
154  I 

Mt  I 

iJi 

.Ml 
42  1 
37  I 
:w 

2li\ 

W  ' 
19  [ 
14 
47  i 

.10 


99  90 

99'MI  I 
99  70  ! 
99  ao  ! 
99'AO  I 

99  50  { 
99-50  ' 
99'9U  I 
99  90 

99  W)  : 
I 
99  70 
99  HO  ' 

mm 

99'5>l  ] 
99-40  J 

99-40 
99  40 
99-40  ; 
99  .54 

99-31) 

99  43  '. 
99  40 
99  40  ' 
99':|5  : 
99-30 

99  ,0 
99  115 
99  .57 

99  .V5 
99  .10 
TJ    V' 


.September. 


.H) 
30 
33 

17 
12 
12 
8 

9  ^ 

5  i 

10 


99-5« 
99-80 
99-80 
99-75 
99-70 

99-85 
99-00 
99-85 
99-70 
99-90 

100  10 
99  93  I 

99->«) ; 

99  73 
99-70  I 

99-85  I 
99-80 
99-80 
99-85  ; 
99  8:1  I 

99  IK  I 
99  .55 
99  .5.1  I 
99-50  , 
99  50 

99-.*) 
99  4» 
99  45 
99  1 1 

99-4") 


October. 


Novemlier. 


December 


I 

12  !  99  )t5 

10  I  99-90 

9  i  vtm 

8  1  99-78 

8  ;  99  78 

8  ,  99-75 

7  99  73 

7  99-70 

8  99  71) 
5  99  70 


99  40 

5 

99  45 

99-52 

9 

99  55 

10 

99  80 

12 

9957 

II 

9955 

10 

99  83 

14 

99-70 

17 

99  75 

20 

99-80 

23 

99  8.5 

27 

99  94 

33 

99  92 

32 

99  92 

32 

99-90 

30 

99-90 

:«) 

99-88 

29 

99-85 

27 

99  8:1 

25 

27  I 
30 
23  1 
22 
21 

20 
19 
17 
17 
17 
1." 


99-78  j 

99-70  I 

99-70  I 

99-70  j 

99-7U  I 

99-72 
99-72  j 
99-80  I 
99-80  I 
99-78 

99  75  I 
99-70  [ 
99-72 
99  75 
99-78 

99-80  i 

99-80  : 

99-80  I 

99-80  I 
99-80 

99  Oil 
99-7" 
99  49 
99  49 
99 -.Vt 

99  .11 
99..VI 
99  81 
99  82 
99  81 


22 
17 


99-49  I 

99-39 
99-49 
99-59  I 

I 
99  84  I 
99-54  j 
99-49  I 
99  49  I 
99  49 

99  49 
99-29 
99  '29 
99  '29 
99  19 

98  99 

98  99 
99-04 

99  1)9 


Nuts  —Ice  cfiailitiiittn  January  1  tn  Vpril  22.  and  Nov  18  to  end  of 
cbarKtv    ( )pi'n  water  rnting  curve  not  ilchntMl  h4<tni.*>n  Kaune  hctlhtH  It. I 


:    Ortta   )n«itf)C)ent    to   compute   ilailv   tli»- 

I  lo4  ') 
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Monthly  Dis^charge  of  Valley  River  at  Valley  River,  for  the   years  1912-14. 

[Drainage  area,  1,02a  squari*  miU'».! 


Month 


DlMfKVHiiE   IN    SEO^NO-rr.ET. 


Maximum.     Minimum. 


Per 
square 
mile. 


RiN-tirr. 


Depth      t 
in  inches  Tntal 


Drainage       arre-fe«*t . 
area 


Octolwr  .  .. 
November. 
December  . 


The  periotl 


Februarv 
March        . . 
April 
May 

June 

July  , 
August  . 
Sept  em  Iter 
<>otol>er  .  , 
NovemlM-r 
Decern  Iht 


The  ptTiixl 


January 
February.   . 
March 

April 

May 

June 

July     

August  

Heptembm  . 

October 

November  . 
I)eeembrr 


The  year 


2.  SKI 

l.ll,VI 

m 

3,.MII 

Mi 

iiui 

M 

2.  MO 
1,751) 
19A 
HI 
47 
M 


2.34U 


1340 

'aw 


0-331 
0194 


0-382 
U216 


'270     I  0-202 


'20 


0-UI9 


U-S98 


0-020 


4»3 
IHU 
Iti2 

7» 

24 
3U 


'l.BOO 
6SX 
2S5 

t.4M 
2M 
107 
K 
'40 
'40 


i-5sa 

0-M(l 
0-248 
1-411 
U-277 
0-104 
0-063 
0-039 
0-039 


452 


0-440 


0-004 


248 
IW 
14 
3 
-■S 
5 


>I85 
1.080 
28S 
68 
12 
16 
20 
'12 
'S 


.;     I 


0-002 
0-180 
1  -Oil 
0-277 
0-066 
0012 
O'Oltt 
0-019 
0-012 
0-008 


1-73B 
0-738 
0-277 
1-627 
0-319 
0  116 
0-(,73 
0-C44 

o-ms 


4-995 


0-005 


141 


0-002 
0-201 
1-212 
0  309 
0-076 
0-014 
0-018 
0-022 
0013 
0-009 


'881 


20.9IX) 
11.901) 


^2,800 


1.110 


95.200 
40.500 
15.200 
89.200 
17.500 
6.400 
4.000 
3.380 
615 


272. 105 


246 


123 

11.000 

66.400 

17.000 

4.1% 

73« 

952 

1.230 

714 

492 


103.075 


NoTl.— DiMhargw  marked  thua  ,')  MlimateJ;  Dau  iMuffiou-nt  lo  ntimate  duc'luun  (or  December,  1912,  January 
sad  March.  1913. 

Ochre  River. 

The  Ochre  river  is  a  small  tributary  of  lake  Dauphin.  It  rises  on  the 
northeastern  sloi)e  of  Riding  mountain,  and  flows  northeast  to  the  lake,  its 
mouth  being  in  Tp.  20,  R.  17,  west  of  the  First  meridian.  The  total  drainage 
aiea  of  the  river  is  approximately  270  square  miles,  of  whieh  250  square  miles 
lies  above  the  metering  station  at  Ochre  river. 

OCHRE    RIVER    .\T   <)(  HRE    RIVER. 


History. — This  station  was  established  by  \V.  (!.  Worden  on  October  8, 
1912,  and  has  been  operated  since  that  date. 

Location  of  Section. — The  metering  section  on  the  Ochre  river  is  located  on 
the  ilownstream  side  of  the  traffic  bridge,  which  is  one-(iu!'.rter  of  a  mile  north 
of  the  railway  .station  and  one-quarter  of  u  miU-  below  tin-  <'ana<iiau  Xortiiein 
Railway  bridge.  The  initial  |K)int  is  marked  on  the  guard  rail  7  feet  from  the 
-Houth  end  on  the  downstream  sitle. 
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Records  Available. — Records  of  daily  gauge  height  have  been  obtained  for 
the  period  October  18,  1912,  to  the  Ist  of  December,  1914,  with  omissions  during 
the  winter  periods.  Estimates  of  daily  discharge  have  been  obtained  for  the 
same  period. 

Drainage  Area. — The  drainage  area  of  the  Ochre  river  above  »)('hre  river  is 
250  square  miles. 

Gauge. — A  9-foot  vertical  staff  enamelle<l  gauge  is  fastened  to  a  timber 
which  is  spiked  to  a  pile  of  the  bridge  at  the  south  end  on  the  downstream  side. 
This  g.iuge  is  referred  to  a  bench-mark  set  at  arbitrary  datum,  and  which  is  the 
head  of  a  nail  driven  into  a  12-inch  poplar  stump  opposite  station  1+55,  and  is 
blazed  on  two  sid-s. 

Channel. — T.e  channel  just  above  the  section  is  divided  by  a  pile  bent 
which  supports  the  bridge.  For  .50  feet  above  and  300  feet  beK)W  the  station 
the  channel  is  straight.  The  bed  of  the  stream  is  of  sand  and  gravel  with  a 
vegetable  growth.  The  banks  are  low  and  wooded  and  liable  to  overflow  at 
high  stages. 

Discharge  Measurevients. — The  discharge  measurements  are  taken  from  the 
downstream  side  of  the  bridge  under  open-water  conditions.  During  the  winter 
season  they  are  made  from  tlie  ice. 

Accuracy. — Between  gauge  heights  99-5  and  101-3  the  curve  is  well  defined, 
between  101-3  and  107-3  th^  curve  is  not  well  defined.  Under  ice  conditions  a 
fairly  well  defined  curve  for  the  range  in  gauge  height  99-2  to  100-4  has  been 
obtained. 


Discharge  Measurements  of  Ochre  River  at  Ochre  River,  1912-14. 


;                                                          (  Meter  !  Area  of            M.-tin  ( lauet- 

Date.     I                   Hvilr<>Kr:iph»'r.  No.             Wiiilh.  l     Seetion.         Vt-l'-nt..  lleiitht. 

I  III' 

Uli.         I                                                                            I  I         Kl-et.  '        Sq.ft            FtptTHK-  '         I,-,-i 

Oct.      IS    '  \V.  (i.  Wonlen MM  '              ■)»  ill                   .'ijT  :  im  j: 

VM.        !  I  I 

Fell       14        A.  Pino I  1,M2  '                2»  I                Irt                \-:Vi  uti.'.n 

April     l.i                       ,.,1  1,1»«  I              I3t»  ;              .illl  '            .'■.•>»  1"7  .11 

I.>                               '  1.1S6                   10.5  i  :Ws  :            .'  >T  l.'r,  H 

15     '       "             !  l.lsR  :                >M  I              3*1  1            .' M  lo.i  .^.' 

June       Is     i  (;    KImer      I.IWi                    ."l  it  '            1   J4  Im  :W 

lah         .■>     '   .\.  I'lric-  I.41W                    71  '  711  i            J   l»  lol   l.'. 

.\uil       l.'i     I  G.  Kliner            ....  l.l'.«  I                :M  14  i            i'  77  I'l  'it 

on.       15     C.n   Allen            .  1.4:15                    34  .'J                 1  '•"  'i-i  '•> 

r.il4.        i 

Jan.        10     ]C.  O.Allen 1.375  i                39  !                  4                0  70  '  liHi  vi 

.\pnl       1     ;           "           1  l,4!«i  '                'Vi  111                07.'  li'4  "5 

-M     i           ■'           I  1.4»;  I                75  ,                ai  :            ,'■11  11.  i  '.C 

May      -•«    ,          ■•          1.497                   35  :  40  i            1  .,1  li<'  .■» 

June      :«!    i         "              l,7tio  j              30  !              19  '           1  \:  'Mtvr, 

.\u«.       1    |5V.J   Irelaii'l 1,9:11                 in  1  in  1           i   ti  -.9  •>> 

Se|it.     I-'     ,   II.  H.l^(l                  I,9i0  I                21  ■                II                 1    :^  i  '"I  li» 

Oct.        5    I  MS   Ma.lclen        1.9II  '               J-i  Hi  1            11.'  '         wtil 

Oct.      .10     I             '■  1,'MJ                     PI  IS                 !■  !>  'i-l  71 

.Nov.     2u     I   r.  S   Smith.  l.lMi                     l^  li                 1  .,1  .I'.i  ,» 

'Meumtreioent  taken  un<ier  ii-e  oontlitions. 

--SiU  feel  alw.ve  reitular  ?utIion. 

'  Measure  men  I  taken  under  ice  conditionfl— KiO  feet  lielow  resuliir  staliun. 


DiDcliarKe. 


Sec -It. 
1«3 


21' 

1,274 

1,143 

l).5A 

39 

1145 

III 


3" 
71 

1»9" 
115 
21 

.1 

4 
Is 

4> 
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Daily  CiAViiE  HErcHT  and  Discharge  of  Ochre  River  at  Ochre  River,  for  1912. 

IDraiiuute  arm.  2in  ■quare  miln.l 


10 


i:< 
14 
IJ 

16 
17 
18 

la 

2U 


23 
24 
2i 

26 

27 
28 

2a 

30.. 
31 


Jul> 


AuguAt. 


Sfptciiihcr. 


Da.v 


Hfixht     t'liance  illeiglit 


i    F«-t . 


1)19. 

chariii' 


-ft.      Fwt.    i  .Ssc  -d. 

i  I 


llli-iclit 


f'wt . 


i- i 


Uctul>er. 


Ois. 

I'harnf 


I  fiauge 
HeiRht 


1>U. 
ctinriie 


.■*♦■<•, -ft .       Ftrt,    '  StT.-ft. 


N'oveinlwr. 


(JMUge       Din- 
lleii{ht.    rharge 


1-20  I 
l,:is  ! 
i:» 

M'l 
1   IB  I 
1   IJ 
1  1)4 

I-(M)  I 

I'fNI    ; 

im  '' 
l-(H  ' 
113  , 


171 
IM 
IM 

174 
'■H 
l.i7 
l.i2 
141 

i:io 
139 
i:« 
i:!.<i 
141 
I  S3 


117 
1  21 
1-22 
l'l» 
115 

I.IKI 

1(15 
1  U4 
1  U4 

Inii 
llMl 
I  IKi 
Mill 
1U« 

1(15 
1(13 
1(13 
1  U3 
101 

OM 


II  SI 

n-si) 

((■75 
0-75 
0-73 
0-75 


Sec  (t. 

l.-|9 
ll»4 
IM 
102 
IM 

148 
143 
142 
141 
141 

143 
143 
143 
143 
143 

142 
139 
139 
13« 
136 

128 
121 
121 
113 
112 

108 
102 
102 
102 
102 


Decenjlier. 


Gauce       Dis- 
Hoiitht.  charge. 


Foet.     Spc-ft. 
103 


1  01 
101 
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Daily  (Jauoe  Heioht  and  Diwharcie  «)f  Ochre  River  at  Ochre  River,  for  1913. 

I  Draiww  *">'  Vts  iquara  milM  I 


U.V. 

Juwry. 

February 

Murch. 

.\pril           1 

M.y. 

June- 

(iauiv 
llrilht 

Dii^ 
rhiinie 

HwIfhT 

IllK- 

rlwrie 

(iltuCP 
Hi-Ktit 

I>ii>- 
rliarge 

(iaucp 
ilatfTt 

Di.-    ' 

rhvie  : 

(laiur 
Heuiht 

ctwrge 

Glul4p^ 
Heitbt 

charge. 

Feci 

Sw  ft 

Fert 

^^«•(l. 

Fw 

Hec-(t 

Fi«t 

Sm  -ft  1 

1 

Fact 

Slec.-ft. 

F»«. 

Sc<.-tt 

1  

0«(l 

3 

i-nn 

MO 

10  1 
50 

O-KO 
(1-8(1 

io8 

108 

0-68 
(1-68 

93 

2 

93 

i,\    ', 

1  30 

ion 

0-80 

108 

0-68 

93 

i" 

Ml) 

81 

1  50 

210 

0-80 

108 

0-54 

76 

J 

1  80 

230 

(1-80 

108 

0-54 

76 

ft 

:    ; 

2-SO 
2-50 

360 
3M 

0-MI 
0-80 

108 
108 

0-68 
0-68 

93 

1 

93 

jt 

. , , 

0-90 

2 

2-30 

332  ^ 

0-72 

98 

0-70 

95 

9 

2  10 

3U0 

0  70 

95 

0-70 

96 

10 

;; 

.' 

1  75 

244 

0-68 

93 

0-40 

M 

Jl 

MO 

81 

1  50 

20(1 

0-69 

94 

0-38 

57 

12 

2  30 

332 

0-70 

95 

0-34 

52 

13             

■ 

3 -Ml 

554 

0-80 

108 

0  40 

59 

14 

0  BU 

21 

5-40 

WI3 

0-79 

107 

0-40 

59 

IS 
16 

5-40 
5  35 

903 
893 

0-7» 

0-80 

107 
108 

U-38 
0-38 

57 

57 

17     

4  37 

«98 

0  80 

108 

O-SK 

57 

IH           

1  10 

81 

3(17 

567 

(1-80 

108 

0-40 

59 

IV 

(1-9(1 

1 

3-01 

448 

0-79 

107 

0-4(1 

59 

a) 

■ 

... 

2  «« 

380 

0  90 

121 

0-30 

48 

21 

2-29 

330 

0-80 

108 

0  30 

48 

22            

' 

0  90 

211 

2(19 

298 

0-80 

108 

0-3(1 

48 

2:1 

1-85 

260 

(1-8(1 

108 

0-30 

48 

24 

. 

1(12 

224 

0-78 

105 

1-20 

163 

2S 

110 

70 

1-40 

191 

0-78 

105 

1-3U 

177 

2« 

1  15           15« 

0-79 

107 

1-00 

139 

27 

'  .'.' 

0-90 

I 

1-lW  ■'         135 

0-MI 

108 

1  oo 

135 

2^ 

1  (Kl 

135 

0  80 

108 

0-8(1 

108 
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Daily  Gauge  Height  and  Di»CHAR(iE  of  Othrf  River  ut  Ochre  River,  for  1914. 

lllraiuiearni.  2Slliquaninili'ii  I 


l>u.v 


Juauary. 


Kphniary 


Marrh 


April 


May 


I  (tauie       I>i»- 
Hri(ht  irharir 


Fwl.    i  !<«r.-tl 


3 

(1 

7 

H 

9 

10   

II 

12 

13 

14 

IS 

1«' 

17  . 

IK 

1* 

20 

21 

22 ,"::'!; ! 
23 

24 

2S 

2(1 

27   .. 
2»   . 
211  . 
M 
31 

1 

(iaucr        r>i 
H»i|hl     rliHrgf  jHfiKht 


(tauce       Dim-    j  Chuip 
rharxi-  {llrighl 


•■'•■rl 


Sw  -d    I    feet . 


.S«--tl    ,    Koet. 


1U4'.VI 
4  7(1 
4  Ml 
4  Ml 

4  3(1 

4-4(1 
4-2(1 
3 -Ml 
4-1(1  j 
4-2(1  I 

4-2(1  I 
4'»l  I 
4  2(1 
4-2(1 
4  2(1 

4-IUI 
S-3(l 
4-11(1 
4  (HI 
3  Wl 

3-IM 
3-11(1 
3  ai  I 
3-1(1  ! 
3-10 

3  (Kl 

2-7(1 
2-7(1 
2-«l 

2-gu 


Din- 
ell  argv. 


Mec..(t. 

7 
7 

7 
7 

H 
ti 
II 
n 


Ml 
12(1 
MO 

leu 

189 
24(1 
34U 
4(H 
4(U 

44< 

3M 
39(1 
429 
429 


(iauca 
Ileiiht 


Furl. 

102  (HI 
2  4(1 
O-JO 
0-10 
I -10 

(1-30 
H  2(1 

e-3u 

3-40 
2  40 

l-WI 
1-4(1 
1-2(1 
0-911 
O-HI 

0  70 
0-70 
(1-70 
0-70 
0-70 

0  ao 

0  (U) 

um 

0-SO 
0-40 

0-40 
0-4J 

u-w 

0-2.' 
0-2)1 
0-27 


Dm- 
charfp. 


3W 
34« 
71 
28 
I4» 

l.n«i 

1.070 
1.091 

348 

2S2 
191 
1(13 
121 
108 

95 
95 
95 
95 
95 

83 
83 
83 
71 
59 

59 
59 
.59 
4« 
4« 
45 


(iaucn 
ileicHt 


t'Mt. 

100-13 
0  13 
0-10 
OKI 
0.|0 

11-10 
O-lll 
0-1(1 
O-lll 

II  (Id 

0(1(1 
11(10 
(1  uo 
99-90 
99-88 

99-87 
99-87 
99-87 
99-79 
»9  78 

99-78 
99  77 
99  75 
99-74 
99-70 

99-70 
99-70 
99-68 
99  67 
100  35 


IJia 
rhiiriF. 

31 
31 

28 
18 


28 
28 
28 
28 
20 

20 
20 
2.1 
14 
13 

13 
13 
13 
« 

8 

8 
8 
7 
7 
5 

5 
i 
5 
4 
53 


July. 

.AuKUKl 

S..plember 

<  ICtolxT 

November. 

December. 

1 

1(10  15 

32 

99.58             ;i 

99  53 

2 

99-62  1 

3 

99-73  1           6 

99-88 
99-88 

2 
2 

23 

99,55               2 

99-53 

2 

99  62 

3 

99-73 

6 

VV'.'i  1 

23 

99  ,54               2 

99  51 

2 

99  62 

3 

99  75 

99-88 

iiKi-m  1 

23 

99, VI 

99  51 

2 

99  66  i 

4 

99-75 

7 

99-88 
99-88 

99-94  I 

16 

99  47               2 

99  53 

2 

99.72; 

6 

99  78 

8 

1 

« 

99  94  j 

16 

99-47               2 

99  63 

4 

99-73  1 

6 

99-78 

7 

Ul(l-(14 

2:1 

99  46               2 

99  71 

5 

99-73  ' 

6 

99  7k 

8             

9«-94  i 

16 

99-46               2 

99  71 

5 

99-75 

99-78 

9                         . 

99-84  j 

11 

99-45               2 

99  71 

5 

99  8.1 

II 

99-78 

Ill 

99-84  1 

11 

99  45               2 

99-72 

6 

99-92 

15 

99-77 

8 

11 

99-74  ; 

7 

99-45  '            2 

99  73 

6 

10(1-114 

-1 

99-78 

12 

211 

99  45 

99  65 

4 

10:1  112 

99-78 

K 

10(1  15  i 

32 

99  45               2 

99  64 

4 

99 -lis 

19 

99-78 

1OI-04 

23 

99  45               2 

99  64 

4 

99 -«H  , 

IK 

99-7K 

l-l 

99  94 

16  , 

99  45  !            2 

99  63 

4 

99-S3  ' 

" 

99-83 

II 

iJ 

IW  -n 

16 

99-43                 1 

•W-61 

3 

99-hl   1 

9 

99-M 

9 

17 

Wl  '.M 

16 

99-4:1                 1 

99  6(1 

3 

99M 

9 

99-91 

18 

Wl  M 

16 

99-4:1   ,              1 

99, 5.1  ! 

3 

99  79 

11 

99-9:1 

; 

19                 ,     . 

99  94 

16 

99  43               1 

99.58 

3  1 

99  ;s 

h 

99-93 

5 

l"! 

99-94 

16  . 

99  43               1 

99  .55 

;> 

99  r; 

,H 

99-88 

4 

21 

99  S4 

II 

99-43    ■           1 

99  .5.5 

2 : 

•19  77 

S 

99.88 

3 

» 

«»  »» 

II 

99  43                1  1 

99.58 

:i  , 

99-75   i 

99-88  1 

3 

'.»  ,M 

11 

99-4:1               1  i 

99  61 

:i  1 

99-74  i 

7 

99-9:1 

24 

mm 

4  1 

99  43               1   , 

99  61 

3  { 

99  73  ! 

K  i 

99-98 

.i 

--' 

99  .54 

99  43  1            1   1 

99  6(1  i 

3  i 

99  73 

6 

KMI  1)1 

3 

26 

99  6.1 

4 

m  M  ■         2  < 

9<i  m 

3  ! 

99  73 

6  ' 

IIKI  ni    ; 

3 

2i 

99  63 

4 

99-.M           2 

99-113   ■ 

4 

99-7:1 

6 

100  112  ! 

2 



99-6:1  1 

4  ! 

99.55           2  1 

99-65 

4 

99-76 

7   i 

99-83  j 

2 

ua.r.-; 

i  : 

•x*  .i5               .'  : 

VJ  6.1 

t 

■rj  .» 

li  i 

99-9.3  ; 

2  , 

mi                    j 

99  61 

4  1 

99-.M               2  : 

99  61   1 

3  , 

99  73 

6  1 

99-88  1 

1 

99  6:1 

4 

99  .53  ,            2  ! 

99  73 

6    ; 



-IrtTi.nliii*»ni»  Janeary 'l  to  April  23,  antl  Novctiil»t>r  Ifi  toeodorypar. 


■(  ilf 


nu' 


394  DBPARTUEVT  OF  TBE  ISTERIOR 

6  QEORQE  V,  A.  1916 
Monthly  Dischauoe  of  Orhre  River  at  Ochre  River,  for  the  years  1912-14. 
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TRIBUTARIES  OF  LAKE  WINNIPEG  FROM  THE  WEST. 

Grneral—Thi'  rivers  cominn  iin<l«>r  fhis  hi-nd  iiri'  the  SiiHkal.Juwan  imd 
the  tairtord,  thouuli  they  art"  includfd  in  that  part  known  fi>r  admini!4tration 
purpowM  as  tin-  District  Wrni  of  Lake  Winnip»'go!<i.«. 

The  Saj«katchewan  is  very  im|W)rtant  from  ii  navigiitioM.  reilaniation,  and 
power  Htandpoint.     The  Fairford  i^  aixo  important,  and  to  some  extent  for  the 
above  reaw)n«.     It«  ehief  imiwrtance  is  that  it  forms  the  onlv  outlet  .>f  lake 
Manitfihtt  and  through  it  all  the  other  lakes,  lake  Winnipejiosis,  lake  Dauphin 
8wnn  lake,  and  He<l  Deer  lake  an'  draine.l. 


"«KAT(iIEWA.\   HIVKH. 


The    Saskatchei' 


Winnipeg;   it  flows 
territory  to  the  w 
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of   the    principal     tributaries    of    lake 

'  e  northern  end,   and  drains  a  large 

)tul  drainage  area  is  l.').'),(KK)  square 

Roeky  mountains  eastward  to  lake 

'  the   river,   known   as    the  north 

»<h    heads   in    the   North  Rockies 

iv  east    to  is  junction   with   the 

Albert .     The  tributaries  entering  the 

hern  limit  of  the  basin  follows  the 

formc'd  by  the  junction  of  the  Bow 

ni  uon  of  thc>8e  two  the  Red  Deer  enters. 

I    untry  adjacent  to  the  river  is  low  lying 

1  if    he  land  being  liable  to  flooding  during 

_.„«   ..     .,^„.   v„  .,„    I  In   r  enlarges  into  two  lak(>-like  expanses 

known  as  Cedar  lake  anu  t^ioso  laKe,  from  the  latter  lake  the  river  flows  into 
lake  Wmnipeg.  Cross  Lake  rapids.  Red  Rock  rapids,  and  Clrand  rapids 
occurnng  in  this  stretch  of  the  river. 

In  Manitoba  the  river  has  an  average  width  of  1,000  feet,  though  above 
Grand  Rapids  a  minimum  width  of  500  feet  occurs.  The  river  bottom  above 
Cedar  lake  is  composed  of  clay  and  gravel;  below  that  point  limestone  ridges 
occur  and  the  Iwttom  is  covered  with  tH)ulders.  Valuable  timlier  is  to  l)e  found 
along  the  river  at  various  points,  but,  generally  speaking,  as  the  lake  is 
approached  the  growth  Incomes  stunted,  being  for  the  most  part  second-growth. 
Above  (Jrand  rapids  the  river  is  navigable  at  certain  stages,  and  steamers 
have  bee.i  operate<l  as  far  upstream  as  Edmonton.  At  present  all  navigation 
below  Pas  is  confined  to  ga.soline  launches  and  similar  small  craft. 

Considerable  work  in  the  way  of  reconnaissance  and  detailed  surveys  for 
vanous  purposes  has  been  done  by  the  Dominion  Water  Power  Branch  in  this 
part  of  the  river,  and  in  order  to  further  the  work,  two  metering  stations  have 
been  estabhshetl  by  the  Manitoba  Hydrographic  Survev,  one  at  Pas  and  the 
other  at  the  head  of  Cirand  rapids. 

Sabkatchew.w  River  .-.^  Pas. 

//i>/ory.— The  station  on  the  Saskatchewan  river  at  Pas  was  first  estab- 
lished by  W.  r..  Worden  on  October  21,  1912.  On  Mav  27,  1913,  a  new  section 
at  Pas  was  establi.shed  by  E.  Bankson.  and  this  station  has  been  in  operation 
smce  that  date. 

Location  of  Mctkm.—Thf  first  station  wa«  located  about  a  quarter  of  a 
mile  below  the  site  of  the  Hudson  Bay  Railwav  bridge  at  Pas.  On  May  27, 
1913,  this  section  was  moved  upstream  to  the  downstream  side  of  the  Hudson 
25f— 16 
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Bay  Railway  bridge  at  Pas.  The  initial  point  is  located  on  the  hand-rail 
near  the  south  end  of  the  bridge  on  the  downstream  side,  and  is  vertically  above 
the  river  face  of  the  south  abutment.  It  is  painted  white  and  marked  "0+00 
LP." 

Records  .4 toilnbte.— Records  of  daily  gauge  hei  ,ht  were  kept  at  various 
intervals  from  the  early  part  of  1911  till  the  end  of  1914.  From  October  21, 
1912,  to  the  end  of  1914,  the  gauge  heights  are  rather  more  continuous.  Esti- 
mates of  daily  discharge  have  been  computed  for  the  periods  covered  by  daily 
gauge  heights  from  October  21,  1912,  to  the  end  of  1914. 

Drainage  Area. — The  drainage  area  tributary  to  the  Saskatchewan  above 
Pas  comprises  the  greater  portion  of  Western  Canada  lying  between  parallels 
49  and  54  north  latitude  and  between  the  Rocky  mountains  and  lake 
Winnipeg.     The  total  area  is  149,500  square  miles. 

Gauge.— A  9-foot  vertical  staff  enamelled  gauge  has  been  fastened  to  the 
downstream  side  of  the  first  pier  from  the  south  bank  and  10  feet  above  the  meter- 
ing section.  The  gauge  is  referred  to  Department  Public  Works,  No.  79,  which 
is  a  cross  on  a  copper  plug  set  on  the  west  side  of  the  south  abutment  of  the 
Hudson  Bay  Railway  bridge,  and  is  about  3  feet  from  the  ground  level.  It  is 
marked  D.P.W,  B.M.  No.  79. 

Channel.— The  river  is  di>'ided  by  the  bridge  piers  into  six  channels  at  low 
water  and  eight  channels  at  high  water.  For  1,300  feet  above  and  2,700  feet 
below  the  section  the  channel  is  straight.  The  bed  of  the  river  is  covered  with 
gravel  and  small  boulders  but  at  the  section  the  stream  bottom  is  somewhat 
shifting.  The  right  bank  is  high  and  not  liable  to  overflow,  the  left  bank  is 
low  and  liable  to  overflow  at  high  stages. 

Discharge  Measurements. — The  discharge  meu.Hurements  were  taken  from  a 
boat  on  the  first  section  established.  Since  May,  1913,  the  meterings  have  been 
taken  from  the  ilownstream  side  of  the  Hudson  Buy  Railway  bridge. 

Accuracy. — The  discharge  curve  for  the  station  is  well  defined  Ix'tween 
gauge  heights  818  .')  and  822-7,  between  822-7  and  828  0  the  discharge  curve 
exhibits  all  the  characteristics  whit-h  are  |>eculiar  to  certain  large  rivers,  in  that 
tiie  discharge  for  the  same  gauge  height  varies  according  as  the  river  is  on  a 
rising  <>r  a  falling  stage,  .\bove  gjiuge  height  827  0  and  below  H18- 5  the  dis- 
charge i-iirve  is  fairly  well  ch-fini'd. 
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DiBCHARQE  Measurements  of  Saskatchewan  River  at  Pas,  1914. 
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SIAyiTOBA  BTDOOORAPBIC  SVRTET  SSI 

SESSIONAL  PAPER  No.  25f 
Monthly  Discharge  of  Saskutchcwan  River  at  Pas,  for    the  years  1013-14. 
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///.N7..n/.  This  stMliaii  was  cstahli^-hcd  \>y  K  H.  I'utttTson  on  July  HI,  1912, 
ami    lia>    lifcii    in    (••mliiiudus   optTatioii    siini- that  date. 

Lontlion  of  Sittinii.  '["he  im-tiT  section  <iti  the  .South  Saskatchewan  river 
at  the  lieail  of  ( iranil  ra))iils  is  locat<'il  040  feet  below  the  Hudson's  Hay  Com- 
IHiiiy's  wharf,  situ.iteil  at  the  upiier  end  oi  their  traniw.iv  and  :i,2(M)  feet  above 
the  he;i<l  of  (iraiid  r.ipuls  The  initial  point  is  a  hub  at  1  he  top  of  thi'  It  ft  bank. 
It  is  referenced  to  the  eml  of  a  tra>er>e  line  runiitntr  ironi  the  HikI.soii's  Hav 
Company's  tramway. 

Ii'diirilx  Aviiilahli .  !{i  tonls  of  daily  KaiitT'  heiuhr  txtend  over  the  period 
Aujjlist  :{.  11112.  to  Noveniber  tl.  I'.UI?.  duriii«4  the  opeiiwaliT  >easoii.  From 
November  7,  Htbi.  to  Sepieiiiber  .">.  I'.tl4.  a  recoril  ot  ciiiitiiuiou,-  K^iiiK*'  heights 
has  been  taken.  Mstiiiiale^  oi  daily  discharge  have  been  prepared  for  the 
following  periods :  .\imu-i  1  io  November  ;i(l,  1!H2;  May  H'  to  November  1 1, 
l!>i:?;  and  April  2:5  to  September  .'),  11I14.  Difficulty  ha^  been  ex|)erienced  in 
securirig  gaiigi   height  w,-onK  during  the  winter  months, 

Driviituii  Ann.  The  drain.ige  ;irea  of  tlie  Sa>kalchewai\  ri\er  above  the 
head  of  (liand  rapiiU  is  l.V).  KHt  <i|uaie  miles. 

(!niti}i\  \  It-l'oot  veriical  vl.itT  in:iiliel!ed  g.iilge  ha-  been  placed  at  the  end 
of  till'  section  ami  fa>teni'd  to  a  crib  which  act.-  a-  a  retaining  wall  for  the  bank. 
Prior  to  this  gauge  being  pl.iced.  one  was  secured  to  the  dock  of  the  Hudson'^ 
Hay  ('oinpaiiy.  abmit  .")(M)  feet  miminc  the  --cilion.  and  il  i-  'u  ihi>  gauge  tli.at  ihe 
recorils  given  are  referred. 
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Channel. — For  HOO  fwt  alwve  and  500  feet  below  the  section  the  channel 
is  straight.  The  hydraulic  gradient  for  this  section  is  quite  perceptiMe.  The  river 
is  confined  to  one  channel  at  all  stages,  the  bed  of  the  stream  is  of  sand  and 
gravel  and  fairly  permanent.  The  bunks  are  high,  covered  with  scrub,  and  are 
not   liable  to  overflow. 

Discharge  Measiiriments. — Discharge  measurements  are  made  from  a  2()-foot 
skiff  which  is  located  on  the  section  by  means  of  a  tagged  line  stretched  across 
the  river. 

Accuracy. — The  discharge  curve  is  only  fairly  well  defined  between  the 
extreme  limits  of  gauge  heights,  which  are  7S(i(l  to  780-4.  ( )wing  to  the  hydraulic 
gradient  the  section  may  be  considered  an  open-water  one,  as  very  little  ice  form.s 
at  this  point  during  the  winter  .season. 
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I  AIUFOHD  HIVKR. 

The  FairfonI  river  fnrins  the  outlet  of  lake  Manitoba.  It  empties  into  lake 
St.  Martin,  which  in  turn  is  drained  liy  the  Daupliin  river.  The  Fairford  river 
is  quite  short .  a  lake-like  expanse  known  as  lake  Pineniuta  occurring  between  lake 
Manitoba  and  lake  .-^l.  Martin. 

Lake  Manitoba,  whieh  has  an  area  of  1,711  square  miles,  forms  the  basin 
into  whieh  drains  practically  ail  the  territory  lying  l)etwe<'n  the  As.siniboine  and 
the  Saskatchewan  rivers  and  east  of  the  Hiding,  Duck,  and  I'orcupine  moun- 
tains. The  soil  is  generally  day,  and  suitable  to  agriculture.  A  consider- 
able proportion  of  the  area  is  timbered,  and  in  certain  sections  ro.-k  out- 
crops occur.  Numerous  lakes  are  also  to  be  found;  among  these  are  lake 
Winnipcgosis,  lake  Dauphin,  Red  Deer  lake.  Swan  lake,  and  many  other  varying 
ill  size  from  mere  pond-  to  lakes  of  the  -i/e  ntentioneil. 

The  banks  of  the  Fairford  river  vary  from  H  to  10  feet  in  heigiit.  At  the 
upper  or  lake  Maiiitob.-i  end  they  arc  well  defineil,  gradually  flattening  out  below 
Fairford  until  they  open  out  into  wide  low-lying  mar>hy  ground  in  the  vicinity 
of  lake  I'inemuta.  Below  this  lake  they  are  somewhat  higher,  but  again  change 
until  they  merge  with  the  low  swampy  shores  of  lake  St.  Martin. 

The  Fairford  river  varies  in  width  from  .")(M)  to  1M)()  feet  and  at  two  points, 
one  about  one-half  mile  iielow  the  outlet  of  lake  Manitoba,  flows  over  a  low 
limestone  ridge  or  bar. 
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a  OEOROE  V.  A  i»te 

Sonu'  i«iirv<'\  <  4if  thf  rivi-r  linvc  Im-i-h  minlf  liy  tlif  l>4'|>iirtiii»iit  »»l  I'ublii- 
Workw  with  a  viiw  to  iiiiproviiiK  ii  lor  ii.iviKiiti<iii  |iiir|MiM'>.  In  ailditinii  tu 
tlii"  II  wiiti-r-iMiwiT  r^•(•<lllll!li«^Jlll^l•  ^urvi  y  wa^  iiiiult'  in  l(>i;i  ^>y  tin-  Munitolin 
llMlfigrMplii"'  "^iirvt'v. 

l'.\lltKii|(l>    HlVKH    A I     lAIUrilltli. 

Ilmloiii.  I'lii-*  *taii.»n  wa-i  istalili^lii-il  l>y  ( >.  II.  liunili.-iiii  nn  .liun-  27,  l\H2, 
anil  lia^  Imth  in  coiilinitim^  uprratinn  »inrr  tli:i'  ilati-. 

Loniliiiit  iif  Sidion.  'I'Ik'  iiii'tiTiiiK  "•■rfiiin  i-  loratnl  nn  tlir  ilnwn^-tri-ani 
«iiU'  of  tlir  I'itnailiaii  Nor'hiTn  Hailway  l>riil|£i'  wliirli  rro'sr"  I  In-  I'airfonl  nvrr 
at  Kairfiiril  ami  i^  '2\  niili  ■<  Im'Ihw  lakr  .\tanitni>a.  'I'lir  inilial  |Miiiit  ii  iiirati-il 
on  til)'  nortii  .'iliiitnu'ni  ot'  tin'  lirnl|{i'  on  tin-  iluun-'lri'ani  -iilr. 

{{icitnlii  Aiiiiiiihli .  Ki'i'iii'il-  III  ilailv  kiiiki'  liriiilil  liavi'  liri  n  nlilaiiifil  Iruni 
.Imn-  27,  MM2.  to  tlir  i-ml  oi  Diritnlirr  IIMI,  A  niiinl'iT  ol  nut' rinic  liavr 
I'l'in  takrn  iluriiiK  tlir  -atiH'  prriiiil.  tiwiiiK  to  till'  rliaiiKi'  ill  -lopi'  iliir  to  ri'ing 
atiii   lalliliK  ot'  iaUi'    Manitolia,  lall^rii   l>\    tlii'   uiliii.   il    liM>   liol    l.ii'ii   po>>ili|i'  to 

ilrtiiH'  a  ili-(  i,:ir>:i-  i'iir\i'  for  ilif  -i.iiion. 

hniitiiiiii  Ami.  riic  ana  t  ril'iil:ir\  to  the  lain 'iil  riM  r  ilio\c  llii-  -lation 
inr|il(|i»  till'  total  lirallKHi'  ana  "I  iaki-  Maiiltola  ami  laki  \Viiiiilpino«i», 
ami  I-  iU.lKHI  -(|uan-  ipil--. 

'xn/j/i.  ,\  ti-l'ool  vrrliral -tail  inaim  111  il  uMin£'  i- la-li  in  tl  lo  I  111' lir-l  lirului' 
pier  Iroiii  tlir  |i  !l   liaiik  ami  i-  11  !>  rrcil  to  I'aiiailiaii   \'>it  Inrii  Hailway   ilaliini. 

I  hiiliiiil.  I  111'  il  aliml  i-  -lliiulit  lo?  IIHI  jilt  aiMi\,'  ail'i  .'tMI  tilt  l.ilo-.v 
llif  -filiiin.  It  i-  (li\  ,.|(il  \'\  till'  tifli'i  11  liriiln''  pi'  r-  inli  »i\li<'ii  -ntioii-  at  all 
•tilli'-.  Ill  lll|  I  till  lii'iiln''  \va-  liplariil  li\  a  '-tiil  -l|i|.|i||i'  n'-IIIIU  Upoli 
till'  piir-  «  llli'll  lll\  11'  1  111'  rl  ..nil"  1  Ihio  lour  -irllon-.  tlir  oiil  (lilr  1.1  lit-  l.illiu 
I'l'IlloViil.  Tin-  I'lii  ol'  till  nam  l-  m'a\il.  alil  I'ol  -iiiiji'il  to  -liilln  \^.  Tin 
liaiik-  al'i'  IiIkIi   lii'iuuli   -iii.i.it    1.     .i\i'rtlo\\    ai    liiuli   -Iaui'>. 

I)isiliiii(<t  Miiisiiii  ini  '  l.-_  'I'i.i  iiir'ililiU-  ari'  liiaili'  It'olll  1  lii'  il- ■vvti-l  n'alli 
-111  1  I'  llir  t'lliaillah  Niillliil'li  i!a!\\a\  Malnr.  tlir  -!,,!, m|i  iMiimiui  opi'li- 
uaii  T  -I  I'l  111  I  II''  \'rar  roiiiiil. 

.Ill  II  .'!(/.  '  Iw  inu  111  t  ill'  Wlllil  1  ill  '  I  oil  laki  Mallilol'a.  ami  I  In  r.  iii-i'ip|i'llt 
r.'ililii  111  -laiii-  alnl  II-  illii  I  upon  the  -Inpi'  i.|  lla  ri\i  v,  |l  |,a-  Mil  iuTIi  |Mi--i'i|i' 
to  iililalii  a  ili-i  li.'il'i;i    riir\i'  tor  tlii-  -I'ltion. 

|)iMiiMfi.t    Ml  \-i  liiMV.Ni^ot'  1  aii'lonl  liJMr.ii  I  .oiioi'il,  I'.tl  I 
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TRIBITARIES  OF  LAKE  WINNIPEG  FROM  THE  EAST. 

liimral.  -'T\tv  rivcr-i  c»f  iiii|Niriiiii)<'  <  nliriiin  lnki-  \Viiiiii|M  k  frmn  tl fct 

an-.  Hri)kHiilii'inl,  \\'inni|Mg,  M.iiiiK..i:m:iii,  Hl.i.i.lvtin,  I'igcnii.  Hfnii-.  TlifV 
(IrMiii  tin-  lirrii.Tv  to  tl  .•  w.  *t  ,,f  i|„-  w.ii.r-li..l  of  ihr  (;r<al  l.iki-i«  timt  IIiuImi'ii 
I'liy.  I»r:i<  tir!tll\  .-ill  111  ilii^  iMiiniry  i-  uiiMirvivid.  «<i  that  it  i-  tint  |Mi".il>lf  to 
dfliuiil  .u-.-iiriiuly  lli<ir  intiuil  ilmiiitiii'  li;i«in..  rr;i<  lirally  nil  tlic  ilr;iiii:iKc 
ari'a  lii'«  in  tli<  Latinntiaii  fnrmation.  -ninll  lake-  ami  (muhI-  alHuiiul,  aixt  a 
i'on*i(l«.ral>li'  |Mirti(.ii  ..f  tl  <•  -iirlacr  i>  ciivrr.il  \,\  niii<k)|{.  'I'lif  riviT-  an-  K<iiirally 
in  tlif  iiatiiri'  III  :i  «<rir«  of  |nmi|h  or  -iiiall  laki-likr  ixiiaiiM-.  roinuctid  liv  ».|iort 
narrow  r|iaiiii<'|<.  wliirli  jirr  intrrmiiltd  l.y  f;ill«  ami  rapid*.  Small  !-iaml.-  of 
im-rrhantalili'  liniliiT  :irf  l.i  In-  foiiini  tlironcliout  tin' <li«irirt,  iM-inn  •  ompo-cd  of 
'^prurf.  jack   pini'.   |Miplar,  ami   luri  li. 

Of  till'  alxivi-  riviT-  tlif  \Viiim|M|{  i-  .Uvilt  uiih  -fparali'ly.  ami  of  tlif 
ri'Miaiiiilir.  rontiniion,  rn  .inU  of  iji-.  liarin-  arr  availaMr  for  the  Mrokciiln-aij  ami 
MaiiiKotaKaii;  fot  tin-  H(rin>  ami  I'igron  rivi  r-.  imiiviiliial  mitrring«  liavr  hctn 
(ilitaini-il. 

hi{oKi;Mii;\!)  HivKit 

Till'  ilraiiiaiir  lia>in  of  ili.>  Mrokiiiliiail  river  i«  in  the  narrow  ntrip  of 
rountry  lu-twt.ii  the  ha-in  of  tin-  \\  niiii|N-n  ami  Wliii. mouth  river!*  on  tlie 
east,  ami  tiie  He.j  river  on  the  ut-.|.  It  (lows  norihwe-ierly  ami  empties  into 
lake  \\  innipeK 

The  ilrainiiie  area  is  '.MO  s(piare  miles,  the  liasin  LeinR  22  miles  in  width  at 
ilie  widest  point,  and  approximately  7."i  niile>  Uinn.  The  Kfeater  jMirtion  is  hiw 
lying  and  swampy,  tlioiinh  at  thi-  lower  end  part  ha-  I.een  placed  under  ultivalion 
hy  the  aid  of  drainage  work.  The  whole  ana  is  capahle  of  being  placed  in  a 
producing  state  if  drainage  methoils  are  employed. 

The  hank-  are  low,  ami  the  -tream-hed  ir.  of  (lay  with  ImjuKUts  uceurring 
in  -onie  section-. 

HhoKKMIK.M)    Hi\KH     at     SlNNuT. 

Ilixtonj.  The  station  on  the  Hrokenhead  at  Sinnttt  was  estahlished  l>v 
(i.  II.  Hiirnham  on  May  M),  I<.)I2. 

Lttcalion  of  Sntidii.  The  section  i-  located  on  the  thiwnstreani  niJe  of  the 
traffic  hridge,  and  is  iNNI  feet  northea-t  of  the  Canadian  Pacific  Railway  station 
at  Sinnol.  The  initial  (M.int  is  marked  l.y  a  group  of  nails  driven  into"the  Hoor 
of  the  liriilge  on  the  downstream  side,  ami  vertically  alnive  the  face  of  the  south 
aliutnient. 

Hi lordu  .lr(i(7<iW«.  —  Hecords  of  ihiily  gauge  height  have  lieen  secured  for  the 
periods  June  S  to  Ndvemher  HO,  11tl2.  April  2»»  to  Novemher  M).  I'M:!,  and  April 
l;<  to  Decemlier  M.  1<.»14.  A  nunilMT  of  meterings  have  also  been  secured  ami 
estimates  of  daily  discharge  have  Ihmii  prepared  for  the  above  |M>riods. 

Ihiiininir  .In.i.— The  (Irainage  area  tributary  to  the  Hrokenhead  above 
Sinnot  is  ,");{0  -<piare  miles. 

(iiiiiy  .  A  vertical  statT  enamelled  gauge  i-  fastened  to  a  pile  of  the  bridge 
opiM.site  station  12  .">  on  the  meter  section.  The  gauge  is  referred  to  a  benih- 
mark,  eon-i-iing  of  a  nail  tiriven  into  the  blazed  face  of  a  tree  and  referenced, 
')<.»  feet  southwest  from  the  initial  iMiiiil. 

(7lr»>(;i(7.  -  For  ;*(Ht  l.i-l  hImivc  and  KIHI  feet  below  the  meter  section  the 
channel  is  Mraight.  The  river  is  ciuifinol  to  one  . ''annel  at  all  stage>,  but  is 
divided  into  four  -ections  by  the  three  pile  bents  sup, ortiiig  the  bridge.  The 
b(»d  of  the  -tream  i-  of  gravel  and  boiiMer-  and  perinanent.  The  banks  are 
fairly  high  and  comparativi-ly  free  from  overflow. 
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Discharge  Measurements.— The  discharge  measurements  are  made  from  the 
downstream  side  of  the  traffic  bridge. 

Acairacy.— For  the  open-water  season  the  discharge  curve  is  well  defined 
between  gauge  heights  91  -2  and  92-5,  between  gauge  heights  92-5  and  94-2  the 
curve  IS  fairly  well  defined.  For  winter  conditions  a  fairly  well  defined  curve 
has  been  obtained  for  the  range  in  gauge  height  89-8  to  91  0. 


Discharge  Measurements  of  Brokenhcad  River  near  Sinnot,  1914. 
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Daily  Gauue  Height  and  Discharge  of  Brokenhead  River  ne-.r  Sinnot,  for 

|Dr«in»te  Area,  530  iquan-  miles  1 
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Note  -Ice  cover  Nnvomber  24  to  end  of  year;  da.a  insufficient  to  compute  di«harge  for  December 
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Daily  Gavge  Height  and  Dischakge  of  Brokenhoad  River  near  Sinnot,  for 

1913. 

[Drainiuic  area.  530  sifuure  inili't*.] 
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169 
140 
115 

102 
95 
84 

82 
74 

67 
61 
56 
52 


.\uKUAt. 


September. 


1(13  1 

48 

2-83 

1  (11 

47 

2-80 

0-94 

46 

2-69 

0-93 

46 

2  60 

UDI 

45 

2-34 

090 

45 

2-24 

0-87 

44 

2-24 

0-84 

44 

214 

0  82 

43 

2- 13 

0-94 

46 

218 

0-93 

46 

2-34 

0-88 

45 

2-38 

0-84 

44 

2-43 

(1  ■  S3 

44 

2  39 

I  88 

113 

2-34 

2  84 

328 

2-30 

2  99 

364 

2-24 

3('4 

376 

217 

3  09 

.388 

2.04 

3114 

376 

194 

2  ',14 

352 

1.94 

288 

337 

192 

2-87 

3,35 

1-87 

2-87 

335 

1  84 

286 

332 

1  79 

2-8.5 

3.30 

1-77 

284 

328 

1  72 

2s:t 

325 

1-68 

2  82 

323 

1-6.5 

2•^4 

i       1.02  j 

284 

328 

' 1 

325 
318 
292 
270 
208 

184 
184 
160 
158 
169 

208 
217 
229 
220 
208 

198 
184 
167 
140 
122 

122 
119 
112 
108 
101 

98 
92 

88 
85  I 

82  1 


Octoljer . 


November. 


1-.57 

78 

l-.-i2 

74 

I.W 

72 

1  47 

70 

142 

66 

1  40 

M 

1-42 

66 

1..'.2 

74 

1.67 

87 

178 

100 

197 

127 

2. 12 

156 

2. 22 

179 

2. 32 

203 

2-32 

203 

2' 27 

191 

2-22 

179 

2- 20 

174 

2  12 

1.56 

2. 10 

151 

2- 06 

143 

2  (12 

136 

1.96 

126 

192 

119 

190 

116 

MKl 

116 

1   89 

115 

188 

113 

1.S8 

113 

1 12 
110  I 


1-85 
1-84 
182 
182 
1. 81 

180 
180 

1.78 

i-n 
1 77 

1-75 
1  74 
1-74 
1-73 
172 

1  72 
170 
168 
l.«7 
166 

164 
162 
160 
1.59 
1-57 

156 
155 
153 
1-52 

1.52 


109 
108 
105 
105 
10: 

102 
lf.2 
100 
98 
98 

96 

95 
05 
90 
90 

90 
W 
85 

85 


75 
70 
70 
70 
65 

65 
65 
60 
60 

no 


.\oT«. — I(.e  coniimons  Januar>'  1  to  .April  27.  and  November  10  to  enti  of  year;  data  inauificient  to  compute  discharge 
(  or  December.     Uiver  frusen  t(»  bottom,  January  14. 


Plate   vii 


,1  = 


1    i! 


UAMTOBA  nrnitonRiPnic  /h'rvet 


241 


SESSIONAL  PAPER  No.  25f 

Daily  Gauge  Height  and  Dihcharoe  of  Brokenhead  River  near  Sinnot,  for 

1914. 

IDnonace  area,  530  square  niilcx.] 


D.y. 

January. 

Fi'bruary. 

March. 

Ap 

ril. 

May. 

June. 

Gauno 
lli-ilht 

ni»- 

cliarie 

S.«.-tl. 

(iauvu 
ll.'iglit 

Fift 

Diii- 
chiirKe 

St,-(i. 

(iHUxe       Dill' 
llelltht     ctiargi' 

GuUKi> 
lli-iitht 

Fii-t 

■■3-117 
4  02 
3-97 
3S7 

.  3  S7 

Dis- 
rhargu 

( iaUKU 
llMght 

ni«- 

chargo. 

Oaui« 
iieiClit. 

I)i>- 

chart*. 

1 

Fnit. 

Ki-.-! 

.    .. 

Sec-It 



Sec. -ft. 

Fwl 
2  «« 
2'59 
2  M 
2-57 
2-57 

2-72 
2-79 
2  ■02 
2-7S 
2-87 

2  M 
2- 82 
2  57 
2-43 

2-37 

2-29 
2-27 
2-2« 
2-25 
2-27 

2-96 
2-22 
2- 18 
2-07 
211 

2-3« 
2-49 
2-44 

2-4« 
2  47 

2  51 

S«!..ft. 
284 
2fW 
283 
263 
263 

299 
318 
323 
313 
287 

282 
275 
283 
229 
215 

196 
191 
196 
186 
191 

188 
180 
185 
145 
153 

212 
236 
232 
236 
239 
24S 

Fwl 
248 
2-38 
3-28 
3-79 
3-86 

3-90 
394 

3-95 
4-00 
5-29 

4-79 
4-98 
4  39 
4-39 
416 

3-95 
3-68 
3-65 
3-37 
3-29 

316 

3  07 
296 
2-84 
2-70 

2-61 
2  46 
2  36 
2-26 
2- 17 

Sec.-(t. 
236 

2  

3 

212 
428 

4 

8  .   . 

548 

572 

« 

7 



583 
592 

H 

594 

9 

608 

10  .   . 

1 

908 

.... 

798 

12 

... 

3-92 
4117 
4  12 
1.17 

... 
40 
Ml 
120 

lAO 

2IIII 
240 
■2W 
320 

31)0 
400 
4,55 
3S3 
371 

359 
;i54 

335 
316 
2i«l 

784 

13 

14 

1.)  .    . 

893 
644 

19 

4.25 

594 

17 

IS 

19 

211  . 

2  07 

! 

4:in 

4  32 
4-37 
4  47 

4  55 
4  92 

3-37 
3  07 
3  02 

297 
2  •93 

2-H7 
2  70 

539 
522 
455 
435 

21 



404 

22 

23 

24 

25 

26 

27 

2S 

::■;:: 

;;;■;; 

383 
35« 

328 
294 

272 
236 

29 

188 

30 

31   

' 

187 

1 

3 
4 

5 

6 

H. 
» 
10. 

u. 

12 
13. 
14 
13 

16 
1; 

IK 
19 

20 

21 

23 
24 

23. 

26 

28 
29 
■>'■■' 
3  1 


July. 

.\uiust. 

SepU> 

tnljcr. 

OctolMT. 

November. 

December, 

203 

142 

2-38 

2.38 

1-62 

82 

1-74 

93 

2-34 

208 

1-61 

41 

1-98 

126 

2-36 

212 

l-,35 

76 

1-69 

89 

232 

203 

1-63 

44 

1  91 

118 

2-22 

179 

1  ,3;) 

74 

1-64 

84 

2-33 

205 

l.|),t 

44 

1  85 

109 

2  07 

145 

1-44 

68 

1-62 

82 

2-28 

193 

1  64 

44 

1-76 

97 

1-99 

130 

1-39 

84 

160 

80 

2-25 

188 

1  65 

44 

1-69 

89 

1-.S7 

112 

1  42 

88 

1-82 

S2 

2-20 

174 

1  67 

41 

1-83 

85 

1-76 

97 

1-31 

81 

1-64 

84 

2  15 

163 

1  68 

41 

1-38 

77 

1-68 

88 

1-33 

81 

1-72 

92 

209 

149 

1-69 

41 

1-45 

89 

1-58 

78 

144 

68 

1-74 

95 

2-08 

143 

1-68 

41 

1  44 

88 

1-49 

71 

1  40 

65 

1-79 

101 

204 

140 

1-84 

38 

1-38 

83 

1  41 

66 

1-40 

65 

2  14 

160 

201 

134 

1-63 

38 

1-86 

110 

1-30 

39 

1-41 

96 

2-49 

244 

2-05 

141 

1-.36 

33 

3-96 

596 

1-28 

57 

1-42 

66 

2-82 

323 

2  15 

163 

1-53 

:» 

3-M 

.583 

1-23 

57 

1-43 

67 

2-99 

364 

2-24 

184 

1  45 

28 

4-75 

786 

1  24 

56 

1  44 

88 

304 

376 

2  45 

334 

1-43 

28 

5  36 

932 

121 

55 

1  54 

73 

2-99 

381 

2-35 

210 

1-37 

26 

5-76 

1,028 

1-20 

.34 

162 

82 

2-94 

332 

2-34 

208 

1-34 

24 

5-82 

1,(H3 

1-18 

,33 

1  W 

84 

:.'  'li 

349 

2  33 

205 

130 

22 

5-56 

9811 

116 

32 

1-72 

92 

2  92 

347 

209 

1.32 

1-27 

20 

3  41 

944 

1   15 

32 

1  04 

,S4 

2  'JO 

342 

1  93 

109 

1  25 

20 

5  19 

892 

.14 

52 

M12 

82 

2-79 

316 

l-,85 

96 

1-23 

20 

5  IW 

863 

1   14 

52 

1  74 

93 

2-76 

3118 

1  73 

76 

1  20 

18 

4-76 

788 

1  23 

56 

1-76 

97 

2-72 

299 

1-71 

72 

117 

17 

4  41 

TIH 

1   19 

,34 

187 

112 

2-64 

2811 

1-70 

65 

1   13 

17 

4  14 

IMO 

1  23 

56 

1!(9 

131 

2-39 

268 

1  68 

6.3 

1   10 

15 

381 

,360 

1  ,16 

01 

202 

136 

2-,V3 

238 

1  63 

62 

108 

,3 

3-61 

512 

1  44 

68 

IIH 

122 

2  ■  33 

233 

1  63 

,V1 

1  05 

14 

3  33 

4.50 

1  53 

74 

1,89 

115 

2  31 

248 

1-61 

,32 

1  05 

14 

3  11 

392 

1  65 

83 

1  M 

108 

2-48 

■•41 

1   6.3 

49 

1  02 

1:1 

i  "7 

.a:, 

1    tH    ;               .Si 

l-,s. 

nij 

J  4.1 

229 

l.li,) 

44 

ll-KS 

13 

2/1 

296 

1    6:1 

S3 

2  42 

227 

II  IM 

13 

NOTS 


—Ice  condition^.  January  t  tu  April  :.':{.  uqJ  Novetnli 
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6  GEORGE  V,  A.  1016 

Monthly  DisrHAWiK  of  Bn.konhoad  Rivrr  near  Sinnot,  for  a  p«"riod  of  the  year 

1914. 

|l>r«i«»tf  »n«.  Mil  "(111*™  milM  I 


1>1MH4R«1B  IN  SBCtJND  FkBT. 


JuBr 

July 

August 

S«pt«*ml>4T 

Novi'IiiImt 
Thi-  periixl 


May 

June 
July 

AuKUitt 
S«TjtenilKT 
t  ►cIoIhT 
NovenilH-T 
llewml^r 

The  periinl 


April 
May 
JuDt' 

July 

AuKust 

S'pl<'intHT 

«>cu»lK*r 

NoveiiilKT 

I>erfiiilH;r 


mi.i 


MBiiinuni.     Miwnium 


3M 

1193    I 
4(J)I 


7«n 


364 
41  III 
441 

:tno 

sa 
vm 


(121 

4» 

5« 

M 
3116 
1321 


M«n 


llid 

4!l 
4H 
43 
H2 
M 

m' 


2«(|l 
127 
Kl 
414 

4711 

aiu' 


277 


2111 
107 
IWI 
2(11 
172 
122 

on' 


Tlip  peritxl 


4.Vi 

(1 

323 

145 

Wl). 

167 

i,m3 

6.3 

2.11* 

.V2 

136 

61 

376 

Wl 

234 

44 

44' 

13 

1.1143 

II 

•<)uarv 
iuil«. 


II'4IIII 
II '24(1 
OI.M 
(1  7»l 
II  1«12 
ll'96« 


11  .122 


(I  306 
II  2112 
(I-3.S7 
IV  3711 
(1  32.1 

(i-2ai 

II  162 


Ht  Morr 


Are*  '"*' 


0  .M7 
11-277 
II' 176 
II  871 

1  114(1 
II  «32 


267' 

237 

47.1 

467 

W 

M 

227 

137 

2S 


ll'.KI4 
II  447 
U  KIM 
(I'Wil 
Ol'i' 
li-mi 
ll'42H 
(l'2.1H 
II  Ili3 


3'M3 


II '4.17 
II  22S 
II  412 
II  437 
(I':i6:l 
(l'26,1 
U'Ibl 


U  421 


0  562 
(I'5I5 

1  IHm 

I  1116 
(ll((6 
II' 179 
ll'41il 
ll'2l«( 

II  1161 


15.471 

7.MI9 
4.1IMI 
24.6.35 
2«.31ll 
17.851 


12. Win 
«.3S(i 
11.611(1 
I2.4(KI 
10.2(10 
7.525 
I.KKI 


ll.WIO 

I4.6<l(l 

2K.  :<(l(l 

28.70(1 

5.275 

5.(I.K) 

14.II(MI 

8.I.VI 

1.7211 


4  301 


121.61)5 


Nn;E''"l')»l  inefficient    t^^roput.  .li.*harje.  etc  ,  (or    Dh- •  nb,r,  l'U2,  an  Hop  January  u.  April  induMv,  ami 


DecfnitxT.  iyi3. 


MAXKiOTACUN  RIVEH. 


The  Maninotauan  river,  also  known  as  the  Had  Throat  nvcr.  omptics  iiilo 
lake  Winnipeg  from  the  cast,  at.out  50  miles  north  of  Fort  Alexander.  1  he 
(Irainaee  area  is  approximately  Mm  scjuare  miles,  though  it  eannot  he  dehnitely 
determined,  as  the  river  lies  almost  entirely  in  unsurveyed  territorj-.  1  he 
general  course  of  the  river  from  source  to  mouth  is  northwest.  1  here  are  a 
numher  of  lake-like  ("xpanscs  in  the  river  between  Long  lake  and  lurtle  lake, 
these  are  known  as  Carihou,  Musk  Rat,  Moose,  and  Hull  I'rog  lak.-s. 

At  the  mouth  of  the  river  the  laml  is  adapted  to  agriculture,  heing  good 
(•lav  land.  Above  Wood  falls  the  country  changes  and  rock  outcrops  occur: 
th('se  form  barriers  across  the  river,  causing  falls  or  rapids;  between  these, 
the  banks  varv  between  high  and  rocky,  to  low.  bordering  on  muskegs. 

The  river  above  Wood  falls  for  a  distance  of  2.i  miles  has  an  averag*'  width 
of  17.^>  feet,  above  this  jioint  it  is  a  series  of  small  lake-like  exjianses  or  pools  ot 
several  huudriHl  feet  in  width,  joined  by  narrow  stretches,  which  in  the  majority 
of  cases  are  broken  by  falls  or  rapids.  ,      .,     .     ,  .i      ♦!  • 

The  entire  drainage  area  is  more  or  less  covered  with  timber  growth:  tins 
isnot  of  merchantable  size  i'nd  is  of  inferior  quality,  consisting  of  spruce,  scrub 
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oak,  birch,  an'l  poplnr.     In  the  upper  part  a  fringe  of  goo<l  Hprupj*  timlxr  is 
to  he  found  lM)r(ii>rinK  <he  laitcx. 

In  1913  a  reconnaissance  survey  of  the  power  possibilities  of  the  river  was 
made  by  a  party  sent  out  by  the  Manitoba  Hydrographic  Survi  y. 

MANinOTAdAN    HiVER    AT    VVoOD    FaLLH). 

Hialnry.—Thc  station  on  the  Manigotanan  was  established  on  December  21, 
1912,  by  (}.  J.  Lamb,  and  has  been  operated  since  that  date. 

Location  of  ««>r<(V>H.  — The  meter  section  is  located  200  feet  above  the  first 
falls  known  as  WokI  falls;  it  is  about  1  mile  northeast  of  the  Manigotagan 
post  office,  and  3  raile-i  from  the  large  island  at  the  mouth  of  the  river.  The 
initial  p)int  is  m  irked  by  a  spike  driven  into  a  12-inch  tree,  which  is  blazed 
and  stands  near  the  water's  edge  on  the  left  bank. 

Records  AvniUihle. — \  record  of  daily  gauge  height  has  been  secured  for 
the  periods  April  19  to  October  31,  1913,  and  April  18  to  November  \h.  1914. 
Estimates  of  daily  dischargt-  have  been  computed  for  the  same  period. 

Drainage  .4rc<i.— The  drainage  an-a  tributary  to  the  Manigotagan  above 
the  section  is  37.5  scpiare  miles. 

OViM^e.— Two  gauges  are  in  operation  at  this  point,  the  fitst  is  a  3-foot 
vertical  staff  enamelled  gauge  fastened  to  a  2-by  4-inch  scantling,  which  is 
driven  into  the  river-bed  135  feet  below  the  meter  section,  and  in  a  small  bav 
near  the  right  bank  above  the  falls.  The  second  is  a  3-foot  vertical  staff  enami'Ucd 
gauge  fastened  to  a  2-  by  4-inch  scantling  which  is  secured  to  the  perpendicular 
rock  face  on  the  right  shore  100  feet  below  and  facing  Wood  falls.  Both  gauges 
are  referred  to  a  bench-mark  which  is  located  on  a  horizontal  ledge  of  rock 
10  feet  from  the  gauge  below  the  falls,  and  is  marked  bv  means  of  paint  on  the 
rock  face,  W.P.S.     B.M. 

Chaiiiitl. — The  river  occupies  one  channel  at  all  stages:  it  is  straight  for 
3(M)  feet  above  and  l(K)  feet  below  the  section.  The  banks  are  high  and  wooded 
and  not  liable  to  overflow. 

Discharge  Measurements. — Discharge  measurements  have  been  taken  at  this 
point  by  means  of  a  canoe  which  is  kept  on  the  section  with  theaitl  of  a  tagged 
line  stretched  across  the  river. 

.4frMr«f//.— -On  account  of  the  small  number  of  discharge  measuremj'uts 
taken  at  this  point  the  discharge  curve  is  not  well  defined. 


Di.s(  MAR(iE  Measurements  of  Manigotagan  Rive-  above  Wood  Falls 

1912-14. 
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M»v  :'B 
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Oct  9 
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Keb       21 
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Meter  Area  of 

.No.  Width.      ;     Swlion. 


1 
Fwt.       1 

Sq    ft 

C    J    Unih 

1.375 

125     1 

884 

I)    B   Cow 
A   I'irie  . 

1.435 
1.435 
1.49« 
1.490 

inn    i 
m 

75     1 

m   j 

310 

C-  (1   All.n 

1.496 

50       : 

136 

Mean 
Velocity 

Ciiiuite 
Heiflil. 

Ft   per  sec. 

F«-t. 

162 

729  64 

1  02 
1  45 
0  31 
0-91 

730-79 
730  69 
729  43 
729  03 

0-2h 

728-97 

Note.  — '.MtKi-turement  takfli  un.ler  ice  c:>n(lition!« 
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BkKEN'8    KlVER. 


Tlif  Hori'iis  river  eiiti-rs  Ink*'  Winiii|)«'g  from  thi"  I'iiKt,  aWout  140  miU's 
north  of  Fort  Alixiinilt'r.  It  is  the  most  imjH)rtiint  tril)utur>'  of  the  lake  enter- 
inn  from  the  east,  witirthe  t'xception  of  the  Winnipeg  river.  It  has  a  drainage 
area  estimated  to  he  7,800  square  miU-s,  and  a  length  of  approximately  300 
n.ih's.  The  headwaters  lie  near  the  height  of  land  which  forms  the  south  and 
w»it  limits  of  the  Severn  and  Albany  drainage  basins.  Many  lakes  are  to  be 
found  in  the  district,  though  their  areas  are  not  well  d-fined,  as  they  are  in 
un.-'Urveyed  territory. 

The  country  drained  is  typical  of  the  Laurentian  formation,  abounding 
in  muskegs  and  swamps,  and  tlie  rock  frequently  outcrops.  These  rock  out- 
crops form  barriers  across  the  river  and  are  the  rea.son  for  the  numerous  falls 
and  rapids  to  br  found  on  the  rivi-r.  Somp  52  falls  and  rapids  (jccur  betwtM'n  the 
first  fall,  ")  mills  fnuii  the  mouth,  and  Family  lake,  and  these  vary  in  height 
or  drop  between  '.i  or  4  feet  and  40  feet. 

Family  lake  also  forms  the  s,>urc<'  of  the  Pigeon  river,  which  parallels  the 
course  of  the  Hereiis  and  empties  into  lake  Winnipeg  a  few  miles  south  of  the 
mouth  of  the  former  river. 

The  Berens  river  was  examined  by  a  party  sent  out  by  the  Manitoba 
Hydrographic  Survey  to  determine  its  power  possibilities.  This  survey  revealed 
the  fact  that  there  are  a  number  of  feasible  sites  on  the  river. 

Tl;^  country  is  not  heavily  Umbered,  but  is  covered  with  a  growth  of  small 
spruce,  poplar,  bircli  and  scrub  oak.  There  is  little  merchantable  timber  to 
be  found  along  the  ri\er. 


ir.tv/rofli  HrinuHiK.ii'Hir  mi-ktst 


a«r 


SESSIONAL  PAPER  No.  26( 

DiMi..  HUK  MkamI/HKMKNth  of  lifri'iiM  UiviT  ul)ovf  Little  CJrand  HapidH,  lUU. 


r>*i* 


July  r 
JuU  • 
Aim       M 


ll><lni|ra|ili«i 


I)   II   (i<>. 


I. (11 

I. mi 
I  «u 


W»llh 

Ar<M->( 

Hortwa 

Mm* 

V>lnellv 

Hnilil 

Kwi 

M.)   !i 

V%  iwrMr 

Knt 

■ill 
11* 

;i.»?i 
J.WI.I 
.1.711 

1  711 

I  m 

II  M 

IKM  M 
Iiai7  rM 
HUM  M 

l>uchari> 


7,noi 
7.2U 
3,IM 


Dim  iiAHiit:  Mkasikkmknth  of  Ht-n-n.-*  Hivor  Ih'Iow  Firitt  Falln,   1914. 


I>>lf 

ll>ilrii«rB|ilii*r 

I'JII 

' 

K«ii     n 

('   (>.  Allrn 

Juw       13 

II    II    (ill* 

July      V 

Hvpt        It 

M«lrr 

Amii( 

Mmm 

ll«1||lu 

Nil 

Hiilm 

MrrtHill 

Vi.kicil> 

Kwi 

i!lC|    (1 

ft  |i»r«« 

K«lrt 

i.tmi 

MA 

.VII 

0  M 

I.UII 

\i» 

I.l7:i 

DM 

717  IKI 

1 . 4.1.) 

1211 

l.iVI 

1  71) 

7111  U 

l.t.M 

'" 

I.IKl 

urn 

717  .VI 

OiNrhftriii. 


(l 

Ml 
I.IM 
I.IWI 
l,t«u 


DiHciiAKUE  Measikkmknt!*  of  Ktoniiiini  Hivcr  nrur  Hi-n-ns  Hivrr,  1H13. 
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lino 

Mm 
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NELSON  RIVER. 


General. — The  Nelson  river  forms  the  outlet  of  hike  Winnipeg  flowing 
through  the  central  portion  of  northern  Manitjhii  and  emptying  into  Hudson 
bay  at  Port  Nelson.  The  Nelson  river  discharges  all  the  water  collected  by  lake 
Winnipeg  from  an  immense  drainage  urea,  and  forms  one  of  the  ))rincipal 
systems  of  the  North  Ameri»an  contirem,  the  basin  oompriiing  an  area  of 
450,000  square  miles. 

The  territory  draineil  varies  from  the  open  prairie  forming  the  great  central 
plain  to  the  rugged  and  magnificent  country  found  in  the  Rockies;  between 
these  extremes  of  physical  characteristics  all  gradations  may  be  found  in  the 
basin.     The  vegetation  to  be  founil  covers  us  wide  a  range. 

The  western  part  of  the  drainage  area  is  practically  devoid  of  lakes,  but 
in  the  south  and  eastern  sections  are  to  be  fount!  stmie  of  the  largest  fresh-water 
l)odies  on  the  continent.  These  lakes  are  so  situated  in  relation  to  the  Nelson 
river  that  the  maximum  natural  storage  effect  is  exerted  upon  the  flow  of  that 
river;  in  ccnsequence,  the  maximum  dischurge  may  be  expt^cted  to  approxi- 
mate do.sely  the  meun  dischurge. 

The  river  has  a  length  of  4H0  miles,  and  in  this  distance  the  drop  aggregates 
712  feet.  The  potential  power  possibilities  of  the  river  are  therefore  apparent. 
In  the  upper  reaches  the  river  has  the  appearance  of  a  chain  of  lakes  connected  by 
short  stretches  of  river  which  are  interrupted  by  falls  and  rapids.  These  char- 
acteristics which  hold  for  the  upper  250  miles  of  river  gradually  change  as  the 
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mouth  is  approached,  :he  drop  in  the  river  not  being  as  diHtinct  but  more  in  the 
nature  of  swifts  and  fiat  rapids,  though  the  banks  become  high  as  the  bay  is 
approaciied. 

The  first  expanse  below  the  lake  Winnipeg  outlet  is  known  as  Playgreen 
lake,  below  which  there  are  two  channels  known  us  East  and  West  rivers.  Sea 
falls  is  to  be  found  on  East  river,  and  the  latter  then  expands  into  Pipestone 
lake.  The  junction  of  these  two  branches  occurs  in  Cross  lake.  Below  that 
point  are  Sipiwesk,  Split  lake,  and  (iuU  lake.  The  rapids  and  falls  in  order  are 
Ebb  and  Flow  rapids,  Whitemud  falls.  Bladder  rapids.  Over  the  Hill,  Red  Rock, 
and  Chain  of  Rocks  rapids;  Manitou  or  Devil's  rapids.  Grand  rapids,  Chain 
of  Islands  rapids,  all  being  above  Split  lake.  Below  Split  lake  ■'.re  Gull,  Kettle, 
Long  Spruce,  and  Limestone  rapids. 

The  country  adjacent  to  the  Nelson  river  is  practically  unsettled,  though  on 
account  of  the  building  of  the  Hudson  Bay  raihvay  there  has  been  considerable 
activity  along  the  river.  The  timber  growth  is  scattered,  including  spruce, 
birch,  and  poplar,  and  it  is  claimed  that  the  clay  soil  to  be  found  is  ver>'  fertile. 

A  n  oimaissanc"'  survey  of  the  river  was  made  by  the  late  W'illiam  Ogilvie 
in  1910  for  the  Dominion  Water  Power  Branch;  also,  discharg  measurements 
were  ot)tained.  After  garnering  miscellaneous  records  in  1912-13,  a  metering 
station  was  estal)lished  in  1914  by  the  Manitoba  Hj'drographic  Survey  above 
Manitou  rajjids,  and  tliis  lias  hc«'n  operated  since  that  time. 


Nelson  Rivkk  .\t  M.witoi'  R.\pids. 


M 


Histonj.- — This  station  wa-  established  l)y  G.  ,1.  Lamb  on  July  18,  1914. 

Location  of  Section. — The  meter  section  is  located  at  a  point  3|  miles 
upstream  from  Manitou  Landing,  and  4  miles  al)ove  the  Shojl  rapids.  The 
initial  point  is  marked  on  a  sloping  face  of  rock  northeast  of  the  gauge  and  is 
a  wood"n  plug  driven  in  a  U-inch  hole  drilled  in  the  rock. 

Rironh  Avaitahlc. — Records  of  daily  gauge  height  were  secured  from  July 
2  to  October  14,  1914,  and  a  number  of  discharge  measurements  were  taken 
over  the  same  period. 

Dniinmjc  Arm. — The  drainage  area  tril)utary  to  the  Nelson  river  is 
4.")0,(MK)  s.'iuare  miles,  of  which  24,000  square  miles  lies  below  Manitou  rapids. 
The  river  drains  lake  Winnipeg  into  Hudson  Bay.  Practically  all  Canadian 
territory  lying  south  ^f  latitude  W.\  and  between  the  summit  of  the  Rockies 
and  lake  Sui)eri.'>r  is  tributary  to  tliis  river. 

(iamjc. — The  gauge  is  ;i  vertical  staff  enamelled  gang"  fastened  to  a  6-inch 
spruce  i)ost  driven  in  the  bed  of  the  river,  and  braced;  it  is  furtiier  strengthened 
by  being  wi'igiited  witli  large  i)oul(icrs.  The  gauge  is  referred  to  a  bench-mark 
which  is  marked  by  a  triangle  painte<l  in  red  on  the  fare  of  the  rock  near  the 
initi-d  ])oint  and  marked  "^I.H.S.  B.M."  The  datum  of  the  bench-mark  is  an 
assumed  elevation. 

Ch(iiii'(l.—Vor  1,.")00  fi'ct  above  the  se.'tioii,  and  8,000  feet  behtw,  the 
channel  is  straight.  The  river  is  confined  to  one  channel  at  all  stages,  and  has 
a  deptli  on  the  section  varying  betw( en  20  and  09  feet.  The  lied  of  the  stream 
is  of  gravel  and  boulders  and  not  liable  to  shift.  The  current  is  swift  and  the 
banks  are  high  and  wooded  and  not  lial)le  to  overflow. 

Di^chanjc  .l/cfl.<»(Tmt  ;(/■•>.-'  The  meterings  are  made  from  a  canoe  held  on 
the  section  liy  means  of  a  stav  line  stretched  across  the  river  ar.d  supported  on 
floats. 

.Iffi/ror//.  -No  daily  discharge  estin.ates  have  been  arrivetl  at  from  the 
gauge  heights  and  discharge  measurements,  as  it  has  been  found  impossible  to 
define  a  rcsruiar  rating  curve  <m\  account  of  Ih.e  var. ing  slope  in  the  riv'>r  due 
to  the  prevalence  of  jijgh  winds. 
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Discharge  Measurements  of  Nelson  River  at  Manitou  Rapids,  1914. 
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Ost«. 


1014 

July      18 

25 

Anc.        .') 

4 

"  I 

"  7 

"  H 

10 

11 

•'  15 
17 
21 
24 
24 
Sept .  5 
7 


Hydrograpber. 


G.J.  Umb 


M«t«r 

Nu. 


IMl 
1D61 
IMl 
1861 
IM\ 
18A1 
IMl 
18D1 
IMl 
1881 
1801 
1861 
18«1 
1881 
1881 
1881 
18«1 
1881 


Width. 


Feet. 

U18 
918 
918 
918 
918 
918 
915 
918 
918 
915 
918 
912 
U13 
91.1 
9119 
908 
908 
908 


Area  of 
Section. 


Sq.  ft. 
34.490 
33.484 
34.719 
34.7.i5 
34.755 
34.665 
34,573 
34.885 
34,665 
34,723 
:i4.723 
34.628 
34.449 
34.442 
34.08:) 
34.253 
34.2.V) 
3l.2,W 


Mwa 

Gauta 

Velocity. 

Height. 

Ft.  per  sec. 

Feet. 

301 

9:M3 

2-80 

92-87 

271 

92-89 

2  65 

92-84 

2-72 

92  84 

2-77 

92 -7U 

2.78 

92-74 

2-74 

92-80 

2-72 

92-80 

2-65 

92-69 

2-87 

92-71 

2-74 

92 -.59 

2-58 

92  41 

2-67 

92-44 

2-57 

92  l« 

2-6;! 

92-21 

2-8S 

92-20 

2  65 

112-21 

Due  barge. 


Sec -ft. 
103. 7M 
87,088 
»4,0M 
92,083 
M,W8 
M,I7« 

M.m 

M,043 
»4,M6 
«l,«>8 
»a-77» 
»4.8«1 
88,  Ml 

91, ass 

87,M3 
8«,«M 
91,808 
90,857 


MISCELLANEOUS  METERINGS. 

In  a  number  of  cases  where  stations  were  established,  after  one  or  several 
meterings  were  taken,  it  was  found  that  the  location  was  unfavourable,  either 
on  account  of  the  difficulty  in  obtaining  an  observer  for  the  daily  gauge  heights 
or  on  account  of  the  physical  features  obtaining  at  the  station  preventing 
accurate  records  being  taken. 

In  other  cases,  suffi.-ient  information  was  not  obtained  to  properly  define 
a  discharge  curve,  though  the  records  would  indicate  that  a  curve  may  be 
defined  by  fuller  information.  In  this  case  the  gauge  heights  are  on  file,  and 
when  the  necessary  additional  data  are  secured,  estimates  of  daily  discharge 
will  be  made. 

Records  are  published  under  the  heading  "Miscellaneous  Meterings,"  where 
discharges  obtained  untler  above  conditions  may  be  of  some  immediate  value. 


DiscHAHtiE  Measurements  of  Hainv  Lake  Teeders  ;  Miscellaneous  Meterings, 

■1912. 


Da 

to. 

n. 

drogrnpher. 

.Mtter 
(     No. 

Widlh 

.\r,-aut 
StH't  Kin 

.Mt'iin 
\,.lo.-> 

Kt    p>r 

iSricCli.;                 X-inar., 

Kifl 

.Si.  It 

Ktft       S<T.-(t 

19: 

2 

.4,,,. 

Aug. 

10 

W.  H.  liii 

hiird.-*<in 

'     l,:i:4 

111 

s 

II  13 

10 

Sniftll  i-nfk.  H;i!.'  hay. 

11 

l.:iri 

13 

, 

l-llO 

!      :i 

l'l[H•^tom•  rivt-r 

■' 

i.i 

.   :  i,j74 

N»)   riow . 

Uat  nver. 

•' 

14 

1 .  374 

2111 

3,,M8 

11-45 

i,:)92  1 

Seine  river. 

" 

1,S 

" 

l.:C4 

2 

1-0 

2- 17 

'<i'-  jfrt'ck  Nu.  1  in  Sfine  bay. 

15 

.   '     l.:tU 

Crwk  Nu,  2  in  .S-ine  bav. 

I,' 

No  ;rii)w. 

Kitfkv  Inlt'f  crc»-k. 

■JO 

1.374 

13.-I 

l.lllli 

II  21 

1     .'lti-4 

BiK  CiimH)  riviT. 

" 

21 

1     1,374 

^ 

s 

l|.,^l 

1        6-8 

Little  C'uno*'  riviT. 

" 

22 

..    '     1.374 

143 

1.224 

11-67 

1     »15-5 

Manitou  river. 

24 

•     1.374 

u 

,j 

II  20 

..    .    .    '         I-O 

.\sli  river. 

2.'i 

" 

1.374 

2 

11 -."i 

1  II 

;       (j-5 

Small  creek  in  A.^h  bav. 

J5 

Ksf.l. 

!        U-5 

Small  creek  in  Aloxandria 
bav. 

■>li 

1.374 

43 

■     202 -8 

1.374 

^ 

1" 

1  li'l 

nil 

While  Ki?h  creek. 

22 

;     1.374 

3 

2 

II  2^ 

(It) 

lirownlee's  creek. 

'' 

28 

,     1.374 

\ 

2 

11-25 

.    .    i         0-4 

Small  creek  nr.  Hrownlee'a 

28 

i     1.374 

7 

.- 

3-20 

.        i         7-0 

iN.W.  Imyi  bj^t  creek. 

" 

211 

1.374 

1.1 

I', 

iili 

i       n-7 

Outlet  of  WeRti  lake. 

•» 

-.,, 

i-:-i,i 

n.,5 

Ml 

:     1.374 

4 

2  1 

1        (1-1 

Cira-^jiv  Niirron?^  creek. 

31 

.    '     1.:174 

3 

2  2 

i-.iii 

I        u-2 

Wa.'iaw  creek. 

S<-pt 

1 

" 

t.374 

1.' 

21 

II  2.'> 

...           .5-4 

Frt>g  creek. 

,i 

1.374 

Ill 

9 

0  88 

1      tv: 

(""ranlwrrv  river. 

n 

: .  ,;r  i 

1 

i  ,; 

l:  ii 

.   ;        5  •.'  jMua::  crccK.  Ia-.i!  bay. 

' 

1,374 

' 

2  4 

II  21 

II  :.    HiK  Nlan-l  rivi-r 
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Discharge  Measurements  of  Middle  Lake  Outlet  River  at  Darlington  Bay, 

1912. 


Dti* 

Hydroffrapher. 

Metpr 
No. 

Width. 

Amaof 
Srrlioii. 

Mcu 

Velocity. 

Uauie 
Heiiht. 

Diflcharge. 

1«I2. 

Jul)        29 
Au(.      2K 

S,  S.  Srovil 

"■.  G.  WordM              

1.37S 
1.1*7 

2U 
19 

Mq.  (t. 

30 

29 

Ft.  per  iec. 

303 
1  94 

Feet. 

tJec.-It. 

89 
87 

DiscHAKOE  Measurements  of  Winnipeg  at  Throat  Rapids,  1914. 


Datr 

HydroKrmpher. 

Met« 

So. 

Width. 

Aieaof 
^ieclioo. 

Meu 

Velocity. 

Gauce 
Heubt. 

Diiwharxe. 

1914 
i«<-t.        9 

S  C  OGr»dy 

1.196 

Feel 
9« 

Sq.  tt 
424 

Ft.  perivc 
126 

Feet 

I.O.U  w 

.Sh-  -ft. 
,V)4 

Discharge  Measurements  of  Winnipeg  River  at  Foot  of  Dalles,  1913. 


Date. 

Hydrographer. 

Meter 

So. 

Width. 

Area  of 

Section. 

Mean 
Velocity. 

Gatice 
Heisht. 

Diac  halve. 

1913. 
Oct.       10 

S.  C  O'Grady    

1.196 

Feet. 
269 

Sq.  ft. 
6.912 

Ft.peraec 

1-88 

Feet 

34  2i 

Sec.-ft. 
12,972 

Discharge  Measurements  of  English  River  at  First  Falls  above  Mouth,  1914. 


!    M 


Date 

HydniKrapher. 

Meter 

No 

Width. 

.\refiof 
Section. 

Mewi 

Velocity. 

GauRP 
Heviht. 

Diwharge. 

1914 
May      20 

S.  C.  (.i'Cirady 

1.469 

F«-t 

246 

Sq.  It 
9.643 

Ft.  per  sec. 
0  W 

Feet 

993-71 

Sec  ft 

8.274 

'\% 


Discharge  Measurements  of  Tve  C'rt^ek  below  Slave  Falls,  Winnipeg  River, 

1912. 


Date 

Hydrt>sruplier. 

Meier 
No 

W.dth. 

Area  of 
Section. 

Mean 
Velocity. 

GauKP 
lleiltht 

Discharge. 

1912 
July       h 

St 

E.  B   I'alU'nwn      

W    H.  Uuh»rcl»on 

1.197 
1.197 

Feet. 

«1 
61 

Sq   It 

12S 
128 

Ft   per  M-c 

0-56 
DM 

Fret 

9111  AX 
901  76 

Sec  It 

71 
74 
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DiBCHAROE  Measurements  of  Whiteshell  River  at  Jessie  Lake,  1912. 


Umlr. 


Jul^ 


Hydrocimpher. 


K.  M.  I'atteMon 
K.  H  I'atlijrwMi 
W   H.  Kirhanliun 


Mfler 
No 

1.197 
1.1K7 
1.197     j 

Wiillh 


.\rwi  tA 
Section. 


Mean 

Velocity. 


164 
1»4 
104 


.■*(1  ft. 

MS 
949 

97» 


Vi.  per  «ec. 

0  .128 
{)  372 


Gauie 
Heiint. 


Kfet. 

)IU9'«4 
!l99'lt8 


Diachariie. 


Sec -It 

.166 
311 
3M 


DiBCHAROE  Measurements  of  Bird  River  at  Lac  du  Bonnet,  1913. 


Date 

Hydrosnipher. 

Meter 

No 

Width 

•Vrea  ol 
.Section 

Mean 

Velocity 

Gauge 
Hoight. 

Discharge. 

1913 
Jaa         8 

R   H    Nelson 

1.413 

Keet. 

lis 

S(i  It 
1.43S 

Ft  per  nee 
0-2fl 

Feet 

820-77 

Sec.-(t 
96  70 

Note.— Measurement  taken  uniler  ice  o>nilition.-«- 


DiscHARRE  Measurements  of  Roseau  River  near  Mayne's  Farm  (Dominion 

City),  1913. 


Date 

Hydrographer. 

Meter     ! 

.\o       1     Width 

.Area  ol 
Section. 

Mean 

Velocity. 

Gauge 
Height 

Discharge. 

1913 
.Ian.       13 

G.J    Lamb 

1       Feet. 
l.:!T»                    M 

Sq   It. 

Ft  per  sec. 
0  93 

Feet. 

102-78 

Sec.-lt. 
24 

Discharge  Measurements  of  Morris  River  at  Morris,  Man.,  1912. 


Date. 

Hydrographer 

Meter 
No 

1912 
Oct.        3 

W    C.   Worden 

1.496 

j     .\rea  ot 
Width.  .•M.'Ctii>n. 


Feet 


.Sq  It 
197 


Mean 
\>lrx*ity. 


Ft.  per  .-4CC. 
1  37 


Gauge 
Height. 


Feet. 

102- 110 


Dischari^e 


Sec. -ft. 
270 


Discharge  Measurements  of  La  Salle  River  at  La  Salle,  1912. 


Date. 


1912 
Oct.        2 


Hydrrtgrapher 


Worden  A  Ijiinb 


Meter     '  i     .\n-aoi     |       Mean 

No  Width.      1     .SH'tion      i    Velocity. 


Feel 


Sq.  It 
l.il 


F"t.  per  sec. 
0  451 


Gauge 
Height.     I  Discharge. 


Feet. 

1-211 


Sec.-lt. 

tw 


\i  ! 


-f  h 
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Discharge  Mkasvremcn'ts  of  Seine  River  at  St.  Anne  des  C'heneH,  1912. 


l>>lr. 

H\ilnitniph4.r 

1 

Mrtvr 

!      X... 

I.ISB 

Willi  h 

Arraof 
■'1 

M.iin 
WiiM-lty, 

II  71 

Hrixht 

Disrharft. 

Oct.         4 

Alri 

i'lrii* 

97  31 

.-<«•  -tt. 

2n 

Discharge   MKA^^^KEM^:^•T^    of    Little    Siisiiatchcwan    Hivcr,    n    miles    above 

Minnedosa,  1*)14. 


DtLtf. 


Ilydrocrapher. 


Mt'tiT  Ari'U  i>f      :        Mi'jin       [      (iauR*> 

No,       :      Width.  Sffiiiin      I    \<>lirf-i(>.    r     HeiRht      |  Dim-ha  ce. 


Jan.       :)li       W  I   Inliin.l 
Mur        !>    ,  V,.]   Iri'kind 


1.4117 
1 .  4I«I 


J'ecl  Si  I    ft        jKlnTM-i-   [        Kwt         1      S«ft. 


IIM     1 
II  !il     ■ 


27 
M 


NiiTE  -  Mea^u^l■Tnents  taken  uniitT  iri-  riindiiiun- 


Dis(  HARiiK  Mkasvuements  of  Red  Deer  River  helow  Red  Deer  Lake,   11114. 


Date. 


H,\  ■li«k'r:iphiT. 


Ml-llT 

No 


.Area  nf  MiMn 

Wi.lili  Sei-tuin  \i-l.in. 


<  ijiuce 
lIiMKlit         DiM-harge. 


j  '  I  ^  ,, 

j       S.|    ft  It    r,.r..i-    '         Tii't  .Si-o-fl.     4 


Jan.       24     I  C  i>   All.'n 


NuiE  — Mea-iiniiu'iit  takrn  ur.iliT  iif  cnnilitinni. 


DiscHAUGE  -Measi  I'KMKNT.-  if  Mi)>sy  River  at  ("aiuerou's  Bridge,   I'.tllL 


1 1  i 


ttft 
lis 


Date 


,l\iir(»«nipliiT. 


.\l.i.\        .'1        I.    I'aiik-..n 


V.'tir  .\ri-a  I  I      1        M.iin  (kiihi' 

Ni.  WiMil;  .•^nli..n      '    WIikiij  1i,-,i;IiI  I  li-iiiarite. 


1  11  I  >.|    II  It    in  -■■<  liii  >i.,-   I, 

I'll     ,  7.'.'     ,  -■  "I  ■'•    1-  1.174 


Disi  HAKdK  Mea>i  UEMENis  of  Squirrel  River  at  Austin,  V.H.i. 


it\  (lri'cr;i|»lii 


l''l.i, 
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ni»(  HAR(!E  Measikementh  of  Whitcmud  River  at  r;iad.-<tone.  1914. 
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Dis(  HAiJdK  Mka.sihkmknts  (if  Wliitciiiud  River  at  Westtiourne,  IIH'2. 
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Dis(  UAKiiK    Mkasirkmknts  of  Siioal  River  at  Swan  Lake.  HU4. 
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Disi  HAROE  MF:AstRKMKNi>  >)f  Ja(  k  River  at  Xorwav  House.  11U8. 
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Discharge  Mkasikkmknt.-^  of  Pigeon  River.  Miscellaneous  Sections,  1014. 
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DiscHAROi:  Mkasvrements  of  Pigeon  River  below  Sturgeon  Falls,   1914. 
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DifrHARCiE  Measukemf.nts  of  Bloodvein  River  at  Miscellaneous  Sections,  1914 
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Discharge  Measurements  of  Eating  Point  Creek  West  Shore  Lake  Winni- 
peg, 1913. 
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DiscHAR'E  Mkasirements  (if  Stufgcon-Ciill  Creek  near  (irand  Rapids,  Lake 

WinnipcjS,  1913. 
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Dis(  ;iAK(iK  Measurements  of  Waterhen  River  at  Waterhen,  1913. 
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DiscHAROE  Meahurementh  of  West  Branch  of    Nelson    River    near  Wishky 

Jack  Portage,  1913. 
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DiwiiAKCiE  Measihements  of  East  Creek.  Nelson   River  at  Manitou  Rapids, 

1914. 
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DisiHARGE  Measurements  of  West  ("reck,  Nelson  River  at  Manitou  Rapids, 

1914. 
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Discharge  Measurements  of  Armstrong  River  near  Nelson  River,  ("amp  No. 
23,  Hudson  Bay  Railway,  1914. 
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Dis(  HAHiiE  Mkasiremknts  of  Nelson  (East  Braneh)  River  at  Sea  Falls,  South 

Channel,   1913. 
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PAHT  III. 

HYDROGRAPH  GAZETTEER  OF  LAKES  AND  RIVERS 
IN  THE  PROVINCE  OF  MANITOBA. 

This  li,*t  of  lak«f<  imd  rivers  caniiDi  lie  ((.n.-iilcml  compli-t.',  Imt  i.n 
compil.-d  from  nil  aviiilal)li'  w.urc-s  of  information,  su.h  uh  (iovi-rnmi-nt 
maps  and  Hurv.-.vs,  lo.al  knowL-dn..,  vtr.  M.,st  of  the  nam.-s  ar..  thoso  adopt.-d 
hy  till-  •..•oRrapliK'  HoanI  of  Canada,  oth.-rs  Ixinn  in«-n-lv  local  namrs.  The 
nmiH  of  th.>  difT.r.-nt  lak.-H  a.id  .IrainaRc  Mr.-as  of  thr  streams  have  hren 
giv»-n  as  far  as  jh.ssiM.-,  hut  owin^  to  thi>  fa<t  that  a  gna  muny  ..f  thrm  lii'  in 
wholly  unsuryi-y.'d  t.-rritory,  th.-  fiRun-s  can  only  I...  con-idcrcd  approximate, 
but  arc  hascd  upon  the  Ifst  maps  available. 

Antler  (Vf-av— Tributary  of  the  Souris.  rises  in  the  vicinity  of  Manor  and 
Mows  southeasterly,  joininR  the  .Souris  in  Tp.  2.  H.  27.  W  P  M 

Ti   42"}l  '^il%V\l'''  '"^"  "'""'  '^'"'"'  '"***'■    """  '''"'"»'■'■'■'"  "  "'"""  '"kf  in 
A8»iuifu,ine  hirer.-   Ua^  its  sourc<-  in  the  province  of  Saskatchewan  in  the 
southeasterly  slopes  .>f  Nut  mountain  adjacent  to  'he  h.'adwaters  of  the  Red  Deer 
river.     From  here  the  river  flows  in  a  sc.uthwes  iirection  until  it  crosses  the 

h.)undary  between  Saskatchewan  and  Mnnitv,  where  it  bends  southward 
and  follows  this  dinrtiuii  until  approximateU  .i  the  latitude  of  Brandon, 
where  It  as.sumes  an  east.rly  bearing,  and  this  general  direction  in  followe.1 
to  a  iK)int  wli«-re  it  joins  the  lUil  river  in  the  citv  of  Winnipeg. 

•1  '''^'/.V'V'-  *''""'"">f*'  '"'■"'"  "^  ♦he  .\ssinilM.in.'" covers  an  area  of  59,550  square 
miles.  Of  this  area  approximately  X,H(H)  scpiare  miles  lie  in  the  stnte  of  North 
Dakota,  .}7,7(K)  miles  m  the  pn.vince  of  Saskatchewan,  and  13,(i.,()  miles  in 
the  province  of  Manitoba. 

The  principal  tributaries  ot  the  riverarethe(iu'.\ppelle,  the  Souris,  the  Shell, 
and  the  Little  Saskatchewan. 

The  drainage  entering  the  river  in  the  lower  hundred  miles  of  its  course  is 
very  slight,  as  the  basin  is  confine.l  between  the  watersheds  of  the  Hed  river  and 
lake  Manitoba. 

AlMive  the  city  of  Brandon  a  la.-ge  inc  rease  of  thv  inc«miing  drainage  is 
notice<l.  and  in  its  ui)per  course  the  river  is  contiiuiallv  fed  by  spnngs,  and 
streams  draining  the  numerous  -^nudl  lakes  with  which  the  upper  basin  is  dotted 

Athnpiipuxkotr  /.oAc.-Has  an  area  of  107  square  miles.  The  waters  of 
this  lake  discharge  into  (ioose  lake,  and  through  the  (ioose  river  into  Namew 
lake,  an  expanse  of  the  Saskatchewan  river. 

Atikameg  Lake  or  CUorwattr  /,(jA( .—  Lies  in  Tps.  ,")S  an<i  50,  H.  24  and  25. 
W.P.M.  It  has  an  area  of  00  s<iuare  miles.  It  drains  through  Cormonnt  lake 
and  Moose  lake  into  the  Saskatchewan  river. 

Beairr  Crc«A-.— Flows  into  lake  Winnipeg  from  the  east  in  Tn.  34,  H  5 
L.P.M. 

lienvtrhill  Lake.—U  an  expanse  of  Island  Lake  river,  which  drains  Island 
lake  into  Cod's  l;ike,  forming  a  part  of  the  Hay  river  draini:  svstem.  It  has 
an  area  of  aj)|)ro.\iniately  77  scpiare  miles. 

Belnmjer  nrcr.— Flows  east,  emptying  into  lake  Winnipeg  south  of  Snider 
island. 

Berens  Rirer.—Uii»  its  source  on  the  height  of  himl  between  the  gr.-jit  I  ike- 
and   Hudson   bay,  drains  Snake  lake,   Ho.ky  Island  laki",   Fishing  lake,  and 
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Fiiniilv  l.ikr.  tliiw?«  into  lake  \Viimi|n'K  fniiii  tin'  i'a«t.  Mouth  in  Tp.  'M\,  H.  :{. 
K.I'.NI.  lliiK  iMiwiT  i)ti-.it>iliiir«.  \i>  ilfli-rtiiihtitiiiii  hw*  lircii  iiiiulf  of  tin- 
Hid*  of  till-  ilriiiiiiiK<'  iiri'ii,  tlir  territory  l>t'iii|t  iiii-<iirvrvi'<l. 

Hi\l  Hliick  Uiiir.  {■'low*  Wf»i  I'tnptyiiiK  into  laki-  \Viniii|M'n  iifar  tin'  north 
rnd. 

/<()/  llriiHM  lliiir.  Flow*  fii«t('rlv  into  Hid  'JriisM  iniir^h,  joininK  tin'  Inticr 
inT|..  IT.  U.  n.  W.l'.NI. 

liirih  l.iiki  In  Tp  \'.\.  II.  n,  IM'.M.  forin-<  part  of  the  (lrainaj{f  .-v-iiiii 
of  th<'  Whitcwinll  rivir. 

Hirih  Hint.  Triliuiary  of  the  Whitiniouih.  ri>c^  in  a  «niali  hike  in  sw.  H, 
Tp.  7,  l{.  II,  I'.. I'M.,  anil  Hows  norihwi-itirlv.  joininK  ••'••  Wliiti  inouth  in  mc. 
10,  Tp   l(»,  H.  I  J,  r,.l'.M. 

liirch  Uiiri.  Hint's  in  Swan  lake  and  tlow  norlhcaslcrly,  cniptyinK  ii'lo 
Siii^kcrain  laki',  which  lies  jii-t  to  thi'  wi'si  of  the  junction  of  the  ("arnit  and  the 
SiiKkatchcwan   rivvr«. 

liiiilliiil  i'riik.  Triliutary  of  the  .\s»iii:l>oine,  rises  on  the  southwestern 
t>lo|H>  of  the  Kidinit  niount.'iins  and  tlows  suiithwesterlv  into  the  .\ssinilioine 
in  Tp    I.V  I{.  27.  W  I'.M. 

liUuk  liiiir.  Flows  into  lake  AVinnipen  fr.ini  the  east  in  Indian  reserve 
No.  ItorTp.  11.  H.  It.  K.I'.M. 

lUiMxIitiu  liivir.  Flows  into  lake  Winnipeg  from  the  east,  nioiith  in  Tp. 
32,  H.  (i.  F,.1'.M.  It  ilrains  territory  that  i^  almost  entinly  unsurveyed.  ^o 
that  its  drain.'iKi'  area  is  indeterniinati'. 

I'osshiU  Critk.  Flow-  easterly  ihroiiKh  \'irden  and  empties  into  tin' 
A.ssinilM.ine  in  Tp.  lit,  H.  •-'.•..  W.VM. 

Broki  nhtoil  liinr.  Drains  int.)  lake  WiiinipeK  in  Tp.  It>.  H.  ti,  F.P.M. 
The  drainage  area  aliove  Sinnot  is  '>'M\  square  miles. 

liHnilii-oiHl  l.iikr.  Forms  one  of  the  sources  of  th"  Murntwooil  river.  It 
holen({!*  to    he  Nelson  Hiver  drainage  hasin.  and  has  an  area  of  t')7  s«iuare  mile-. 

HnnilifiiiHl  Kiiir.  Is  a  tril.ulary  of  the  Nelson.  |i  joins  the  latter  in 
S|ilil  lake.  It  rise-  in  Heed  lake  which  lies  almost  due  north  of  Pas,  and 
(Iraii'.s  that  lake.  I  iniestone  Point  lake,  Hurntwood  lake.  Three  Point  lake, 
Fcotprinl  lake.  \Vu>k\vatin  lake  and  Pipe  lake.  There  arc  power  possihilities 
I  n  this  rivi  r. 

Hutiiaii  I.iikt.  |)i-chart{es  thriuxh  the  Hutnaii  riv<'r  into  the  Nelson  river. 
It  has  a  drainaK''  urea  of  ,">  4  souare  miles. 

I'uludit  liiiir.  A  small  1ril>utary  of  the  Nelson,  which  flows  into  the  latter 
from  the  east,  ahout  midway  hetween  CiuU  and  K«'ttle  rapids.  Moose  Nose 
lake  and  Hutnau  lake  are  drained  liy  it. 

Ciinol  Hiirr.  '\  tributary  of  the  ,Saskatchewan.  It  has  its  source  in  a 
nuniher  of  small  stn-ams  south  of  'he  .Saskatchewan,  and  Hows  northeiisterly 
emptying  into  that  river  1  miles  we      of  Pas. 

fij/'if/i  Criik.  -Drains  lar^e  Vwani))  lyiiiK  between  the  Krokenheud  river 
and  I.ac  du  Honnel.  flows  northerly  into  Traverse  l)a>  in  Indian  Reserve  No.  3, 

Ciilllsh  ('ink.  l''lows  into  lake  \Vinni])e)f  at  Catfish  point  in  Tp.  3(>,  H,  4 
K.P.M. 

Cidiir  l.iiki'. — Is  an  expan>e  of  the  ,'sa>katchewan  river,  just  above  (irand 
Rapids.  It  has  an  area  of  340  siiuare  miles.  It  forms  a  natural  regulatinK  basin 
for  t'>e  Saskatchewan  river,  its  iiiHuence  upon  the  discharge  ,)f  ♦hat  riviT  beinj; 
quite  marked  especially  during  high  and  low  stages. 

(IiiH'k  Lake.-  ]Av<  in  Tps.  30  and  31.  H.  Hi.  W.P.M.  It  forms  the  hea.l- 
waters  of  the  Shell  river.     The  area  of  the  lake  is  ,'>  scpiare  niiles. 

f .';.'.' .-r/f ;'.'.'  Rinr  ]<  ,iui'  iif  th''  !nrK<'-{  r!\(T-  in  'h'-  i>r!>vin<-<'  It  flows  in 
a  Ki'iKTal  northeasterly  rlirection  ami  empties  into  Hudson  bay  :it  P'ort  Churchill. 
The  country  drained  by  the  ( 'hurchill  lie-  (jenerall>    north  ol   l:ititude  .">,")  .'ind 
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-'.iith  of  lulilti.l.'  .Vt;  »..  fl„.  wrM  thr  t.rritnrv  .xti-ricN  to  112  wi-.f  lonKitu<li- 
MiMK  .ii.iirnxiiiiiii.lv  1 1 1.CK^i  „|,i„rr  mil.-  i,,  ,.xi.-nt.  (  oiH„in.d  in  tluM  t.rritorv 
li.r.  ar.'  ..  iiumt";r  ..f  h.rnr  lak.  -  Oujuk  to  th-  fact  that  practiiallv  all  of  t\w 
t.Tritory  .Iraiiir.l  m  m  iin.iimyr.l  t.  rriton.  .i  morr  ({.■Hnit.-  ({.•^.riiition  of  th.- 
■  irait.Mur  ar..,|  i-  not  |M.>.il.|.'.  TIm-  JMrit.r  of  thr  lak.M  <lrain<-<)  t.v  t»,i-  rivrr 
,.r-.  |,„r  I,.  Uonn-.  Ml  an  rl.vMlioi,  ..f  |,.'j:,  f.vt  aU.v.>  «'a-l.-v.-l;  K.^in.l.rr  lak.- 
wt.i.h  w  .Irain.Ml  into  il...  (  JMir.  hill  l.y  tl...  |{.in.l.-.T  riv.T,  li...  at  H.-vafion  \,\rA)- 
U.. Ma-Ion  lakf  i-  on  llir  h.iuM  nf  lan.l  1..  tw.rn  Ih.-  Ar.tic  .JrainaKc  ar,,,  an.l  tho 

I  ii-l-.n   l.ay,  at   an  -I   vati„n  of    l.HIKI  f.,!,  Ih.-  1,,-st   availal.l.-  ma|H  in.li.at.- 
hat    h.-  wal.r-.  ..f  thi-  lak.-  How  l.of.  lo  ihc  Ar.ti.-  an.l  to  th.-  Hu.N.n  Lav;   an.l 

I-l.-  la  ro-  at  an  .1.  valion  ,,f  1,:{:«)  f,.,.t  al...v.-  M-a-l.-v.-l.  (;„inK  ,|„wn  th.- 
-inani  th-  ..Ih.r  lak.-  .Irain.-.|  an-:  ('..hl  lak.-.  ( Ir.nvilh-  lak.-,  S.,uth.rn  In.l.aii 
lak.'.  an.l  N.ir.li.rn  Iti.lian  lak..  In  a.l.liti.m  L.  th.-.-  th.r.-  an-  a  ««■«"•!  m  mv 
..tli.r-  iMii  Mil.-.'  th.y  ar.-  in,,r.-  in  th.-  nalur.-  ..f  .■x|mn.>.,.H  of  the  riv.-r  Ih.-'  ar.- 
iiot   iiiilu'iijiially  natn.'il. 

rin.r  in.h.  Trihutary  af  t|„  Minp,.,h,«a  riv.-r,  it  drains  Cl.-ar  lak.-  an.l 
tli.w-  w.'-t.  riy  j.ainnu  1 1"'  Miim.-.lo-a  in  Tp.  -.>()    |{   -.>()   \\  |»  m 

(l.nr  l..,h.  In  Ti...  I<t  mimI  Jd,  H.  Is  an.l  lit,  NV.I'.M.,  has  an  ar.-a  ..f  14 
Millar.-  nnl.v-,  an.l  l..rin>  ..n.-  ..f  th.-  -our..-  ..f  ih.-  I.itth-  Saskitt.h.-wan  It  is 
H  iMK  ii«-  -1  i>  a  -I. .ran..  I,a-ni  in  .•..nn.-.  ti..n  with  th.-  r.-Kulation  of  (l..w  ..n  th.- 
l.it tic  .Nasi.       h.-wan. 

rhvn,  Mr  lOnr.      |,  a  Iril.utary  ..f  th.-  X.-Im.i,,  .IraininR  » "l.-arwat.-r  lak.-. 

II  Hows  (III.-  w.st  j.iin;.  K  tl,.-  \.l«,.n  l„l,,w  Whil.-watt-r  fall-. 

I  hanniln-  /.,//,,.      Drains   throUKh   T.iii.-hw.....l   lak.-  int..  Co.lV   lak<-       It 
h.as  :,n  ar.-.-.  of  2;*  -|.iuar.-  niil.-  ;,n.l  iM-l.-nit-  to  tl..-  Ilav  Hiv.-r  .IrainaR.-  «vs|,m 
/'";'•  '  '■','-•■    -Iril.utary  of  th,-  1{,.,1  riv.r,  fl..ws  lu.rthw.-st.-rlv  an.l  i..ii.s  th.- 
Ii.'.l  li.-low  .N-lkirk. 

rorm<,r„nt  IMr.  -Is  skirt. -.1  l.v  1 1,.-  H,i,ls,,n  Mav  railwav.  It  has  an  ar.-a 
■■I  !.{.>  M,,i,,r.-  inil.-s.  an.l  .Irons  tliroiiijl,  M,,.,s,.  l,,k,.  into  the  Saskat.-h.-wan 
ri\ .  r. 

rmnhrn,  l.ah  I.i.  ,  ju-t  alupiit  on  th.-  h.-iuhl  of  lan.l  '..-tw.-.-n  th.-  N.-ls„n 
an.l  >askat.h.wan  .IraiiiaK.-  I.a-in-.  It  i-  n,,t  .•.-rtain  fr.  ii  tin-  maps  whi.-h 
w.-iy  th.-  waters  l!,,w.  as  m  -..tii.-  .-as.-s  it  j,  sh..wn  flowing  t.,war.ls  th.-  N.-ls(,n 
llm-UKh  th.-  (irass  riy.r  an.l  in  ..th.-r-  lh,...iKh  .\thapa;.usknw  lak.-  an.l  ( loox- 
lak.-  int. I  (  iiinl>.Tlan.|  lak.-.  an  .-xpaii-.  ,,f  th.-  Sask-i,,ii,  w.i  riv.-r  Tin-  ar.-i  is 
!!>  -.pi.-irc   inili-s. 

....  /''•"■«/."<'  .  I.i«-^  in  Tps.  10  ;,„.i  11.  H.  i,;  ;.,..l  17,  I  .P.M.,  drains  thn-iigh 
\\hil.-sh,-ll  riv.T  into  III.'  Winnip.K  riv.r  l.-lnw  ,«;iav.-  fills.  |,  has  an  ar.-a  of 
_'•!•  s.|uar(-  inii.-s. 

r/<..v.s  /„/,,.      IIms  ;,n  ar.-.i  of  !t   -.,iiar.-  iiiil.-.     It   t,,n-      an  .-i.larK.-m.-nt  of 
..-  .>.-|skMl.lM-«an  nv.-r  an.l  ii.-  :,l..,ui    V2  niil.-s  .lu.-  SM-t  of  lak.-  Winnip.-K  .m 
thai   riy.T.      II,..  .tT.rl  .,t  this  h,k,-,  ru^-\hrr  with  i;,at  .,f  C-.lar  lak.-,  is  ,,uit,. 
inark.il  upon  th.-  liiKh  an.l  K.w  stajj,-  ,,{  tin-  riv.r. 

(/•(i.v.v  [.nf,!.     Is  ;in  .•xp.ins,.  ,,f  the  N.ls,,|,  river,  an.l  it  i-  in  this  1;    ,-  th-it 
til.-  wat.-i-s  .,1  th.-  .-asi  an.l  th.-  w.-st  l-un.-li.-s  h.-iow  the  outlet  of  lak.-  '     nniiu-K 
..re  j,.in.,l.      11,,.  riv.-r  Hows  fn.n.  il    ,n  l..iir  .lisiin.-t   .-l,ann.-ls,  an.l  it   is  up.m 
this  that   tl,..   l-.l.l,  ;,M.l   |-'l.,«.  Whil-niu-l.  ;m.l   I'.ia.l.hr  rapi.ls  an-  t..  1„-  found 
11   h.-is  .III  area  .it  '.'(Il  stinan-  iiiil.-. 

CnnrDndl.ah.      l.i.-.s  in  Tps.  \:i  :,n,\  14.  H.  17,  K.P.M..  an.l  .Irains  thr..ugh 
n.w   Duek  riv.-r  into  th-  Winnip.-g  l..-low  th.-  mouth  of  th.-   Knijlish  riv.-r 
it   has  an  area  ot   l",l-!t  -([uare  mil.-s. 

r!/f)t;.is  /I'/n/-.     Tril.utary  of   the   AssinilM.in.-,   H..ws  west    an.l   northeast 

j'>-,r,-,i>j;  ?hv  A-ii;i!rt.ii;r  in  Tp.  .s,  II.  ii,  W.r.M.  ' 

Ihuilihiu  liinr.      Drains  lak.-  St.  Martin.  H..wiiin  north  and  .-ast  into  .Stur- 
teon  l.ay,  an  arm  ..f  lak.-  Winnip.r.  in  T|..  :{4.   H.  .V  W.P.M.     Owing  to  the 
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roRuhitiiiK  offci-t  of  the  lakes  al)()ve  there  are  e()nsi(ierahh>  jwwer  possibilities 
on  this  river. 

Dauphin  /.ate— Lies  in  Tps.  24.  2."),  2(i,  27,  and  2K,  H.  1(J,  17,  and  IS. 
W.P.M.  It  has  an  area  of  1!)7  s(mare  miles,  and  lies  at  an  elevation  of  K(>0  fet  t 
above  sea-level.  A  nuniher  of  streams  wliich  have  their  source  in  the  Hiding 
and  Duck  mountains  drain  into  this  lake,  viz..  Turth-,  Ochre.  Vermilion,  Wilson, 
Valley,  and  others.  It  is  drained  by  the  Mossy  river,  which  flows  into  lake 
Winnipeijosis  at  Winnipegosis. 

Ihrr  River. — Tributary  of  the  Hayes  river. 

Deer  Horn  CwA-.— Tributary  of  the  Assiniboine,  flows  .southeasterlv  and 
empties  into  the  .\ssiniboine  in  Tp.  1,S,  H.  29,  W.P.M. 

Devil's  fmi-.  -Tributary  of  the  l{ed  river,  flows  northwesterlv  and  empties 
into  the  Red  river  in  see.  34,  Tp.  1.'),  H.  .">,  K.!».M. 

Dog  TmA-.  -Drains  Dor  lake  into  lake  Manitoba,  flowine  through  Ti)< 
22  and  2.S,  H.  It,  W.P.M.,  or  the  Dog  Creek  Indian  Reserve  No.  4(1. 

Dog  /.(iAt."  -Lies  in  Tps.  23  and  24,  R.  7,  S,  and  <t,  W.P.M.  It  has  an  area 
of  til  scpiare  miles  and  lies  at  elevation  SI,")  above  sea  level.  It  drains  through 
Dog  creek  into  lake  Manitoba. 

Drifting  W/rcc— Tributary  of  the  Vallev  river,  joining  that  river  in  Tp  2() 
H.  20,  W.P.M.  '         ^  1        . 

Ehb  nnd  Flow  /,(;At.— Lies  in  Ti)s.  23  and  24.  R.  11  and  12,  W.P.M.  It 
has  an  area  of  37-.')  square  miles,  and  drains  through  a  short  channel  into  lake 
Manitoba. 

Kdwani'.s  Creek.— \  tributary  of  the  Vermilion  river. 

hWow  Lake.—.\  small  lake  in  the  Crass  River  drainage  basin.  It  has  an 
area  of  4  square  miles. 

Eagle  /.(lAc— Lies  on  the  interprovincial  boundarv  between  Ontario  and 
Manitoba.  It  forms  a  source  of  the  Bereiis  and  Pigeon  rivers.  As  a  possible 
storage  basin  for  these  rivers  i!  is  of  importance,  the  area  being  30o  square 
miles. 

Elawnei  Lake.— Vorms  the  source  of  the  Pocokatakuskow  river 
of  the  lake  is  titUi  sijuare  miles. 

Elomami  River. — Branch  of  the  Berens  river. 

Fairforii  WfrfT.  -Joins  lake  Manitoba  and  lake  St.  Martin,  draining  the 
former,  and  flows  through  Tp.  30,  R.  0,  W.P.M.  This  -iver  has  considerable 
power  possibilities.     Th(>  drainage  area  is  3I..')00  stiuare  miles. 

Fulam  River.— Drums  Falcon  lake  and  flows  intt)  Indian  bay.  Shoal  lake 
in  Indian  Reserve  No.  40.  "  ' 

Falcon  Lf/Ac.  Forms  the  headwat(>rs  of  the  Falcon  river,  and  therefore 
part  of  the  Lake  of  the  Woods  system;  it  is  in  Tp.  S,  R.  16  and  17,  E.P.M. 
The  area  of  the  lake  is  7 -S  s(piare  miles. 

Famili)  /,(iAt.— Lies  in  Tps.  33  and  34,  R.  14  and  1."),  E.P.M.  It  has  an 
area  of  37  scpiare  miles  and  forms  the  connecting  link  between  the  Berens  and 
Pigeon  riv<>rs,  to  both  of  which  rivers  its  waters  are  added. 

Favell  /^Vcr.— Tributary  of  the  Swan  river,  rises  on  the  northern  slope  of 
the  Duck  mountain,  and  flows  north  joining  the  Swan  river  in  Tp.  37,  R.  2."), 
V\  .1  .\I. 

File  River.-  Drains  File  lake  and  Loonhead  lake  into  Burntwood  lake.  It 
forms  part  of  the  Burntwood  drainage  svstem. 

FLsAfr  /("/irr.- Rises  in  Tp.  24,  R.  2  and  3,  W.P.M.,  flows  northeast  into 
Fisher  bay,  an  arm  ot  lake  Winnipeg,  in  Indian  Reserve  No.  44. 

Fi><hing  CwA.— Tributary  of  the  Mos.sy,  joining  the  latter  at  Oak  Brae. 

Finhiug  /.<iAt.— Lies  in  Tp.  3t),  H.  l."),  E.P.M.     It  has  an  area  of  14 
miles,  and  forms  part  of  the  dniinrige  system  of  the  Berens  river,  f 
rea.son  it  is  valuable  from  the  standpoint  of  .storage  pos.sibilitic  s. 
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Fork  Hiver. — A  trihutiir>'  of  the  Mossy  rivt>r,  joins  the  latter  in  Tp.  29,  U. 
19,  W.P.M. 

Footprint  Lake. — A  tril)Ut:iry  of  the  Burntwood  river,  whieii  enters  into 
Nelson  and  Split  lake.     The  area  is  12-5  square  miles. 

Fox  Riirr. — Trilmtary  of  the  Hayes  iiver,  rises  to  the  east  of  Split  lake.  It 
drains  Hear,  Backbone.  Little  I'tix,  and  Fox  lakes.     The  Leaf  river  is  a  tributary. 

(loinnhorotKjh  (VccA-. ^Tributary  of  the  Souris,  flows  south  through  the  town 
of  Clainsborough,  and  then  east,  joiniuR  the  Souris  in  Tp.  2,  H.  27,  \V.P.^L 
The  greater  part  of  its  drainage  area  is  in  Saskatehewan. 

(Id'I'h  Itivvr. — Flows  nortlr.'asterly,  draining  (iod's  lake,  and  emptying  into 
the  Shamattawa  river,  a  main  tributarv  of  the  Haves  river.  It  lies  in  latitude 
54°:J0'  to  .-)()°  and  longitude  92°;{0'  to  94°:i0'. 

(iod'x  Lnkv.  -Is  drained  by  (lod's  river,  a  tributary  of  the  Hayes  river. 
The  area  is  ajjproximately  370  sciuare  miles. 

(iooxc  Rivvr.  -loins  (loose  lake  and  Xamew  lake,  part  of  the  drainage  system 
which  finds  its  outlet  in  Cumberland  lake,  an  enlargement  of  the  Saskatchewan. 
OtleT  lakes  drained  by  it  are  ('ranl)erry  lake  and  Athajiai^uskow  lake. 

(ininviUe  L<iki'.  -U  an  expanse  of  the  ("hurchill  riv(r,  and  lies  just  below 
(iranville  falls.     It  has  an  area  of  L4G  scpiarc  miles. 

dnisn  Wicer.— Drains  H;'-,>d  lake  into  Wekusko  lake,  Wekusko  lake  into 
Setting  lake,  ami  Setting  lake  into  Point  lake;  it  forms  part  of  the  Nelson 
River  drainage  system.  The  fall  between  Reed  lake  to  Point  lake  is  320  feet 
(barometric),  and,  in  conse(iuence,  power  prospects  are  to  be  expected. 

(lutiimo  Hirer. —  Rises  in  Cunisao  lake.  It  forms  the  soutlurn  branch  of 
the  McLaughlin  river,  which  flows  northwesterly,  emptying  into  the  Nelson 
within  the  boundary  of  Indian  Reserve  17,  about  n  miles  south  of  Norway 
House. 

Hay  Rircr. — Flows  into  Shoal  lake  in  Indian  Reserve  37  A. 

Ilai/cs  Rivtr. — Is  one  of  the  largest  in  the  northern  part  of  the  province. 
Its  general  course  is  north(>asterly,  and  it  rises  on  the  height  of  land  about  40 
miles  northeast  of  Norway  House,  in  Molson  lake.  It  also  drains  Touchwood 
lake.  Clearwater  lake.  Rat  lake.  Windy  lake,  Oxford  lake,  and  Knee  lake,  all  of 
which  might  be  termed  enlargements  or  expanses  of  the  river.  The  main 
tributaries  of  the  river  are  the  Shamattawa  river  and  the  Fox  river.  The 
total  drainage  area  is  ai)i)roximati'ly  3(),2.i0  square  miles.  Having  a  drop  of 
900  feet  from  source  to  mouth,  there  are  juiwer  possibilities  on  the  river.  The 
mouth  is  in  latitude  ")7°  north,  longitude  92° -30'  west,  and  empties  into  the 
Hudson  bay. 

/////  Lake. — Is  drained  by  Minago  river  into  Cross  lake  on  the  Nelson  river, 
ai\d  forming  part  of  that  drainage  system.  The  area  of  the  lake  is  l(i  square 
miles. 

Icflaniiic  River. — Rises  in  small  lake  in  Tp.  23.  R.  1,  W.P.M.,  flows  easterlv 
into  lake  Winnipeg  in  Tp.  23,  R.  4,  F.P.M. 

Inland  Lake.  -In  Tp.  3S,  H.  Hi.  W.P.M.  It  has  an  area  of  12-.")  sipiare 
miles. 

Innect  River.  Is  a  brai\ch  of  North  Duck  river;  it  flows  northeast,  t>mptying 
into  lak(>  Winnipegosis  at  Duck  bay. 

/.s/(iH(/  /,(iAr.  -.\t  an  elevation  of  900  feet  aliove  sea-level.  It  discharges 
into  Island  river,  a  tributary  of  the  Hayes  river.     Its  area  is  o20  scpiarc  miles. 

L'ilnnd  Lake  /^iVcr.  -Lies  due  east  of  Norway  House.  It  joins  Island  lake 
and  Beaverhill  lake,  draining  the  former  into  the  latttT,  antl  is  part  of  the 
drainage  system  of  the  Hayes  river.  There  are  a  number  of  falls  and  rapids 
on  tliis  stream,  and,  with  Island  lake  above,  there  appears  to  be  an  opportunity 
for  water-power  development. 

Jarkxiin  Creek  Tributary  i>f  the  Souris,  n-^c-^  iicar  Mcrryiield  and  flow^ 
sou'h.  joining  the  Souris  in  T]i.  4,  R.  2t),  W.P.M. 


264 


DEPARTMEXr  OF  THE  ISTERWR 


11: 


i    ■  I 


6  GEORGE  V,  A.  1916 
JnckUxh  Cm A-.  -Flows  into  Travirsc  hay.  lake  WiiinipcK,  in  Tp.  1<),  11.  2, 

«-,  ••''f' n".^'"^'^;~I;'V-  '"  'T''-  •-•  '*•  '•'•  '""'  !'••  I'l'M-.  'Irains  through  the 
\\  hitfslH'll  into  the  \\  inniix'K  river      Tlic  ana  is  .}  s(|uan'  niili-s. 

KissiMing  Riirr.—X  tributary  of  tlu-  C'imrchili  riviT,  flows  out  of  Kississiiitr 
lake  northward. 

A'/.s>Kv.vi;(j/  f.akt,  ur  Cold  /-iiAt.-  Drains  through  Kississing  river  into  the 
Churchill  river.     The  area  is  102  square  miles. 

Kiskitio  Lnk(.—U  an  arm-like  e.\|)anse  ol"  the  NeLson  river,  and  lies  above 
Xctehanais  rai)ids.     It  lias  an  area  of  58  square  miles. 

Kiskiltoiiisu  Ldkf.—ls  an  arm-like  ex])anse  of  the  Nelson  river,  lying  above 
Netchauais  rapids.     It  has  an  area  of  05  scjuare  miles. 

Kmr  /.(lAr.  -Lies  Ih'Iow  tJxford  lake  and  forms  an  expanse  of  the  Hayes 
river.     The  area  of  the  lake  is  approximatelv  100  s(iuaro  miles. 

Lm-  (III  /<y/(«(7.— Lies  in  Tps.  15  and  l(i.  H.  11,  12,  and  13,  E.P.M.;  it  forms 
part  and  is  an  enlargement  of  the  Winnipeg  river.  It  has  an  area  of  32-7  .siiuare 
miles,  and  has  an  impor  .nt  bearing  upon  power  produelion  of  the  river  owing 
to  Its  possible  regulating  effeet  on  that  river  in  conneetion  with  power  develon- 
ment.  ' 

Luke  of  the  ir()(«/.<.— Touehes  Manitoba  at  the  southca.stern  corner  of  the 
province:  it  forms  the  largest  lake  in  thi>  Winnipeg  river  drainage  basin  and  is 
very  imi>t)rtant  as  a  regulation  l)asin  for  the  run-olY  of  that  river.  It  has  an 
area  of  l,.-)()0  s<niare  miles,  i)art  of  which  lies  in  United  States  territory.  The 
lake  of  the  Woods  lies  at  an  elevation  of  1,000  feet  at)ove  sea-level. 

Liindiiuj  /..(Ac— Kmpties  through  a  small  river  into  the  NeUon  river,  just 
above  \\  liitewater  falls.     It  ha.s  an  area  of  M  sciuare  miles. 

I.iiiKslvnr  /I'/V.T.— Tributary  of  the  Nelson,"  joining  the  latter  at  the  head 
ot  Limestone  rapids,  flows  due  east  draining  Clearwater  lake. 

LiiinMoiif  I'oint  Lokt.—U  drained  by  the  File  river  into  Hurntwood  lake 
one  ot  the  sources  of  the  liuriitwood  river.  The  area  of  the  lake  is  approximatelv 
10  sfpiare  miles. 

Little  Siiskdtcluiran  (((/.so  colli il  M I ii iiedoso  Hirer). — Tributary  of  the 
.Vssiniboine.  rix's  on  the  southern  sloju'  of  Riding  mountain,  and  has  as  its  .sourct> 
a  number  ol  -mall  lakes;  it  flows  south  and  joins  the  Assiniboine  river  in  Tp. 
10.  K.  20.  W  .P.M.     The  total  drainage  area  of  this  river  is  1, .")()()  stpiare  miles 

LitlU  Souris  /^xc— I!i-is  near  llavfield  and  flows  easterlv  into  the 
.V-siniboine  in  Tp.  0.  K.  17.  W.P..M. 

Liltl,  Sinni  /^■^(,•.  -Tributary  of  the  Hed  Deer  river,  flows  north  and  joins 
th.'  lied  Deer  in  Tp.  44,  K.  15,  W.2..M. 

/.-.//(/  /.<(/.T.-Is  in  Tp.  11),  U.  1!»,  W.P.M.,  ai.l  forms  one  of  the  sources  of 
the  Little  >askatchewan  river.     It  has  an  area  of  2S  sipiare  miles. 

Long  Riirr.—]his  its  source  in  Montana,  tributarv  of  the  Pembina  flows 
northw.'sterly  througli  Tps.  1  and  2,  H.  12,  W.P..M..  alid  joins  the  Pembina  in 
1  p.  3,  H.  12,  W.P.M. 

Liiiiii  Ci-iik. — Flow>  into  lake  Wiiiiiii)eg  from  the  ea< 
Reserve  N...  IF  Tj).  20,  R.  7,  F.P.^L 

Miiiiiijotiujiiii   /i"/!*)-.— Drains   .Mu>krat.    Long    and    Caribou 
into  the  Winnipeg  river  from  the  ea>t  in  Tp.  25,   R.  0,  1::.P..M. 
possibilities.     The  drainage  area   has  not   been  estiiiiatetl,  as  al 
drained  i>  unsurveyed. 

Motiilohn  Lake.  -Lies  at  an  elevation  of  ai)proxiiiiatelv  SIO  feet  above 
sea-level.  ha>  all  area  of  1,711  sipiare  miles.  It  lit-  iininediatelv  north  of  the 
town  ot  Portage  la  Praine  and  forms  one  of  the  links  in  a  chaiii  of  riv.Ts  and 
lake>  'vliK-li  ,i(ld  their  waters  to  lake  Winnipeg  through  the  Dauiihm  river.  'I'he 
luiiovMiin   i;,ke~   liraiM    into   lake    Manitoba:    Dog   lake,    llbb   and    Flow   lake 
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\yat.rlu>n  lak,;,  :,n,l  tl...  Kairfcnl  rivr  furnis  the  .nitk-t,  .-onn.rtinK  with  lake 
St.  Maitiii  wJiicli  lies  to  tlic  northeast. 

t'a>,   in  arm  of  lake  WnuupcK,  m  Tp.  .ii,  H.  3,  W.P.M 

1(»    !•:  P  M  "'"  ^^"'^'■•—'''"^^'^  '"to  Winni,)(.g  river  above  Pine  falls  in  Tp.  18,  H. 

.WcLaM!////,nff/,r/— Flows  west  and  northwest,  emptying  into  the  east 
channel  of  the  Nelson  r.ver  about  5  miles  south  of  Norwiv  House 
nrJLuTi  ^'"Y:  T-^^--".'"^  "ill   lake,   and   several   small   lak..s  above,   into 
Nelson  river.     '  "^  '"  """  ""  """  °^  ^''"^^  ''''^"'  ■■>"  "'nl^^g^-nK'nt  :,f  the 

draim^/ttif '"■"    ^''"'''  '"""'  '"*"  '^''■''''  ''''''''    ''  1*''^*  of  the  Nelson  Hiver 

iH-ulu^lter"  (''t't'ii''""  ^"  ^''*-  'V'^tl'^^-'-^t  of  Norway  House,  and  it  forn.s  the 
h.  adu  aters  of  the  Hayes  river.     It  has  an  area  of  51  s.iuare  miles. 

1 W  A«A-e.-  -  Lies  to  the  north  of  ( Vdar  lake.  It  has  an  area  of  •innroxi- 
mately  oOO  s.iuare  miles.  Atikanieg  lak..  an.i  CornK.rant  lake,  whi eh  li.'^  t 
north  and  %v-,;st,  drain  through  Moose  lake  into  the  Saskateh.'wan  riv.r 

.U(,o.s7  \ost-  Lak,.^i)n  the  lin.'  of  the  Hudson  Hav  railwav  th.^' wit.Ts 
.irain  int.,  the  NVls.,n  through  Hutnau  ri^,  ^     The  area  i^  «.5  s.  !  are  m  h'' 

\I..rr  "tu  Tn~^  'r'l^^r  VY  ■'*''"'•  l"^n"-^t..rly  an.l  ..liters  tl...  lU-d  at 
Morns.  Ip.  1,  U.  1,  h.P.M.  It  .Iraius  j.art  of  the  low-lving  ground  b..tween 
P..mbina  mountains  and  the  Re.l  river.  '         >"""""  rxtw.in 

M.ss!/  River —Dpmis  lake  Dauphin  int,,  ke  Wimiip..gosis,  flows  north 
an.l  .-nters  into  the  latf.r  at  Winnip.-gosis  in  Tp.  M,  H  IS  W  P  M  'n,,! 
.Irainage  area  above  Winnijx.gosis  is  :i,!»,^()  s.^ian-  miles  ' 

aiiJsT?  ^'■''''■■r!^'-''"'^  ^^'"^l^ik  l^'k'^  »»'!  I'illy  iake  into  Duek  lak..,  part 
oi  tiie  Aelson  river  .Irainag.'.  '  ' 

.W-/.At«/  LaW.-Uo,  in  Tp.  22,  H  14,  K.P..M.;  it  has  an  ana  of  appn.xi- 
n  at...  S.4  scpure  miles.  ,.,nd  lorms  tl...  h..a.hvat,.rs  of  the  .Manig.,taga,  Hv.t 
It  IS  tl»(.r.tore  valuable  fr.,m  a  storage  standpoint. 

■V,/.s„«  /^>,,-.     V„„,„  ,i„.  „u^,,.,  „f  ,.,,.„  ^vinni,,eg,  .liseharging  the  wat.'rs 

0  'at  lak..  into  Hud>on  bay.  It  forms  oiu.  of  th.  iarg.-  .Irainag.  svst '  ,  . 
I're.'t'l  ,U        -^!";i'""-'»  7""""'"t.  praeti..ally  ail  of  the  drainag,.  betw.:,.n  the 

s  f  .  VhV-a  1  r'  ^Vr  r'  '.'V'"."'='!"^"»<1  ""•"'  "f  tl..'  int..rnational  boun.h.rv 
.!>  1.1  ...>  th..  .)4tli  parali..l  ot  latitud.-  being  .ributaiy  to  it.  Among  the  riv.rs 
n i  ir  n!''^"  this  .hamag..  ar..a  an.l  ar..  them.^es  of  ..onsid..raMl  n";  d^ 
n  .1..  ar...  tl...  .saskatelR.wan  having  two  branehes  known  as  th..  N..rth  and  South 
b  an..u.s  the  \\inn,p..g,  of  wlueh  the  English  riv.-r  is  a  tributarv,  th,.  He 
ad    he  Dauphin.     Num,.ious  other  nvers  of  less  magnitud,.  are  to  i,;  found  in 

be  ba.Mn.  h..  range  oi  phyM,,,l  teatuivs  which  may  1...  found  in  this  drainage 
l-..s,n  IS  great,  varying  from  th,.  rugg,.,!  ..ountry  of  th,-  Ho,.kv  mountains  to  th,- 
.omparatively  lev,.}  e,.iitral  plam.  known  as  fh,.  priiri,"        ' 

<  >wing  to  th,.  larg,.  amount  of  lake  aiva  to  !>,■  foun,l  in  the  draiuag..  ImMn 
Ih..  \ar,at,on  betw,...n  high  an,l  low  ,lis,.harg..  may  b,.   ,.xpe,.te,l  to    be    sma 

1  l.H  is  un,  .mb  ...lly  tru,.,  tliot.gh  sim-e  r,.,„r.is  l,av,.  b,.,.n  obtaim.,1  the  variati,.ii 
tia>  prov,.il  to  b,.  great, .r  than  was  antieiiiale,! 

Th,.  t..tal, Irainag,.  aiva  tributary  to  the  Nelson  is  4.-).()()()  s,,uan.  niil,.s- 
b,|W,-,.n  lak,.  Uimnp,.g  an.  th,-  mouth  th,.  fall  is  approximat,.lv  7(»()  fe,.!  in  a' 
l..ng.h  of  about  4.U.  mil.  >.      n  this  distan-v  a  numb,.r  of  lak,.-lik,.  expauM-s  o,.eu 

i::k' 'l-l^'sjdiltik,.''"""  "'^^^"'■"  '-''■■  '"•"'•^'""-  '''^"-  '•--  '='^-  ^""-^^ 

Throughout  th,.  whol,.  !..„gth  of  th,.  riv,.r.  num,.rous  rapi.ls  oei^ur.  an,l  with 

th,.  f.igb   ,,ut„|,om,  di-Hu,rge  uf  th,-  nv,r  th,    p.,w.  i    po~Mb.i,(n.>  are  ,.onsi,i,T- 

abi...     Owing  to  th,.  proMiiuty  of  th,.  Ilu.lson  Hav  railwav.  th,-,.  hav,-  b,.eom,. 
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of  moro  than  pus.siiin  value,  tliougli  up  to  tlic  pn-Hcnt  time  tlic  iTmotcnos.s  of 
tlu'  (litTcrt'iit  sitt'r*  has  rciuh'n'tl  their  jli'vclopinent  unfcasihU'. 

Sorth  liirch  Lakt.  -U  in  Tp.  27,  K.  4,  W.P.M.  It  has  an  area  of  WW 
s(|uan'  niih's,  and  forms  the  source  of  the  MantaRiio  river,  which  flows  into  the 
south  end  of  Sturncon  hay. 

Sorth  Duck  /^><;-.  -ijises  on  the  eastern  slope  of  the  Duck  mountain  and 
Hoivs  east  and  north  into  lake  Winnipenosis  at  Duck  hay. 

Xorthirii  Ifidiiins  /.(/Ac.  .\n  expanse  of  the  Churchill  river.  It  is  the 
lowest  of  the  chain  of  lakes  drained  by  that  river.  The  area  is  ai)proximately 
170  scjuare  nMles. 

<hk  Cmk.  -Triliutarv  of  the  Souris,  (lows  i\ortherlv  .md  westerly  emjjtying 
into  the  latter  in  Tp.  H,  \i.  Ui,  W.l'.M. 

Oak  Lnkf.  Forms  the  catch  liasin  for  Pipestone  creek,  which  lies  in  Tp. 
8,  U.  2.'),  E.P.M.    Its  area  is  73  square  miles. 

Odk  liiirr. — Tributary  of  the  Assinihoine.  flows  southerly  and  empties 
into  tlie  .Vssinihoine  in  hulian  Reserve  No.  oS. 

Ochir  A'li'fr.  -Flows  northeasterly  into  lake  Dauphin,  emptying  into  the 
latter  in  Tp.  24,  H.  17,  W.P.M.    It  has  a  drainage  area  of  250  square  mih-s. 

(Hscau  Liiki. — Lies  in  Tjis.  1!>,  and  20,  H.  15,  E.P.M.,  j'art  of  .•  drainage 
system  ,)f  the  Uiseau  river.    It  has  an  area  of  21  square  miles. 

OisKiti  or  liiril  Ririr. — Drains  Oiseau  laki'  and  Snowshoe  lak -,  flows  into 
Lac  du  lionnet  in  Tp.  17.  R.  13,  K.P.M. 

Orirjlowiiiij  Hirer. — Drains  into  Dawson  hay,  lake  Winnii)ogosis. 

Oxford  Lake. — An  expanse  of  the  Hayes  river.  It  lies  in  unsurveyed  terri- 
tory, the  area  being  approximately  95  square  miles. 

I'ortridiH'  Crop  Lnkr. — An  expanse  of  the  Grass  river,  part  of  the  Nelson 
river  drainage  system.    It  has  an  area  of  23  square  miles. 

Pasquin  Rircr.^X  tributary  of  the  Saskat'hewan.  It  ri.ses  in  Tp.  49,  R.  2, 
\V.  2  M.,  and  Hows  northeasterly,  joming  the  Saskatchewan  river  at  Pas. 

I'lliriyn  Lake.  -h\  Tps  .4  and  5,  R.  16,  W.P.M.  It  forms  part  of  the  drainage 
system  of  the  Pembina  river,  and  has  an  area  of  npi)roximatelv  10  square  miles. 

l','licon  Lake.^lii  Tp.  41,  R.  21,  W.P.M.  Water  from  Pelican  lake  flows 
through  a  small  stream  into  an  arm  of  lake  Winnipeg,  known  as  Pelican  bay. 
The  area  of  this  lake  is  27  square  miles. 

I'cmbina  /^l<r.— Rises  in  the  northeastern  slope  of  the  Turtle  mountains. 
Hows  easterly,  draining  Rock  lake  and  Swan  lake,  then  southeasterlv,  crossing 
the  international  boundary  in  sec.  4.  Tp.  1,  R.  6,  W.P.M.;  then  flows  easterlv 
through  Minnesota,  joining  the  Red  river  about  4  mile-  south  of  the  international 
boundary.  It  ha.s  a  drainage  a-ea  of  1,840  square  miles,  part  of  which  is  in 
I'nited  States  territory. 

rickfrd  Lakc.—lii  Tps.  41  and  42,  R.  15,  W.P.M.  Flows  into  lake  Winui- 
pegosis.    The  area  of  the  lake  is  approximately  12-5  square  miles. 

Pigeon  /?/(rr.— Rises  in  Pigeon  lake,  and' also  drains  Familv  lake;  flow  • 
int.)  lake  Winnipeg  from  the  east  in  Tj).  38.  R.  3,  W.P.M.  Has  power  possibili- 
ties. The  country  drained  is  pratically  unsurveyed,  so  no  estimate  has  been 
m;>de  of  the  s\£<-  of  the  drainage  area. 

Pine  /("/rcr.- -Rises  on  the  eastern  slop"  of  the  Duck  mountain,  and  flows 
northeasterly  into  lake  Winnipegosis,  emptving  into  that  lake  in  Indian  Reserve 
No.  ()(). 

Pink  Lake. — .\n  expan.se  of  the  (!rass  river. 

Pine  Hoot  /I'lrcr.— .Joins  Wabishkok  lake  and  .Vthapapuskow  lake,  a  part  of 
the  .Saskatchewan  drainage  system. 

Pipe  I.ake.~U  a  tributary  of  the  liurntwood  river  above  Manaxo  falls. 
It  has  an  area  of  about  13  s((uare  miles. 

Pipestone  Creek.  VU,\\r.  .-outlieasterly  and  fmi)ties  into  Oak  lake  in  To.  8, 
R.  25,  W.P.M.  '       ' 
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I'ipi stone  L(ikr.~U  an  cxpiinsi-  of  the  cast  lininch  i)f  the  XcNon  river. 
Tlic  waters  of  this  laki-  discharge  into  Cross  hike.  It  has  an  area  of  32  scinnre 
niih's. 

I'laHfirrrii  Lake.  Is  an  expanse  of  thi'  Nel.son  river,  just  below  the  outlet 
from  hike  WinnipeK.     The  area  is  144  s(|uare  miles. 

I'liim  rnrA-.--Trit)utary  of  the  Souris,  drains  Lizard  and  Plum  lakes 
empties  into  the  Souris  in  T]).  7,  I{.  21,  \V.P..M. 

I'oplar  h'ivir.-  -Flows  into  lake  Winnipeg  from  the  ea.st,  draining  Thunder 
lake;    enters  lake  Winnipeg  in  about  Tp.  M\,  \\.  2,  K.P.M. 

I'orUujr  ('ml;.-  -Flows  northerly  into  lake  Manitoba  joining  Ihe  latter  two 
miles  oast  of  Delta. 

Qu'Appdle  Riirr.-  -Tributary  of  the  Assiniboine,  flows  easterlv  and  empties 
into  the  .\ssiniboine  in  Tp.  17,  H.  2S,  W.I'.M.  It  has  a  drainage  area  of  lS,:{r)7 
scpiare  miles  and  f.irms  one  of  the  main  tributaries  of  the  latter  .stream. 

Knt  CmA-.— Tributary  of  Scpiirrel  ereek,  joining  the  latter  in  Tp.  14,  l{.  1!), 

lidt  /("/(yT.— Tributary  of  the  Red,  rises  to  Ihe  west  of  Wlii.emouth  lake, 
Hows  westerly  for  approximately  ")0  miles,  and  then  northwesterlv,  joining 
the  Red  river  about  2  miles  north  of  Ste.  Agathe.  .\bove  the  metering  station 
at  .(ouberfs  farm  the  drainage  area  is  H20  square  miles. 

Rid  /I'/Vfr.—Uises  to  the  south  .)f  the  international  boundarv,  and  flows 
almost  due  north  into  lake  Winnipeg.  Tw..  of  the  main  tributaries'.)f  this  river 
are  the  I'embina  and  the  Assiniboine,  the  latter  adding  its  waters  to  the  Hed 
within  the  eity  limits  of  Winnii)eg.  The  (lrain;.,;e  area  is  1  I6,:j47  square  miles, 
42,.">47  square  miles  of  which  are  in  United  States  territorv. 

Rid  Ihrr  /.«Ar .- Lies  in  Tps.  4.")  and  4t),  H.  27  and  2S,"W.P.M.  It  has  an 
area  of  'Jo  scjuare  miles,  and  forms  an  expansion  of  ;he  Red  Deer  River,  which 
drains  into  Dawson  bay,  an  arm  of  lake  Winnipegosis. 

Red  Deer  River.— VUnv^^  ea.sterly  into  Red  Deer  lake,  joining  the  latter  in 
Tp.  4(>,  R.  28,  W.P.M.  The  drainage  area  above  the  metering  station  at  Erwood, 
on  the  Canadian  Northern  railway,  is  4,!tO()  scpiare  miles. 

Reed  Lake. — Forms  part  of  the  drainage  basin  of  the  Cirass  river.  It  is 
interesting  fnmi  the  fact  that  there  may  be  jxiwer  possibilities  on  the  (Jrass 
river  in  close  proximity  to  the  Hudson  Hay  railway.  The  area  is  approximately 
71  square  miles. 

Reindeer  Luke. — Discharges  into  the  Churchill  river  through  Reindeer  river, 
forming  one  of  the  chief  sources  of  the  former.  The  area  of  the  lake  is  approxi- 
mately 2.173  scpiare  miles. 

Rice  /I'/irr.— Tributary  of  the  Red  Deer,  rises  in  two  small  lakes  in  Td  23 
R.  2S,  W.P.M.  ^       ' 

Rice  ///rcc-  -Flows  into  lake  Winnipeg  from  the  east,  mouth  in  Tn  27 
R.  cS,  K.P.M.  ' 

Rock  l.nke.'l.U's  in  Tp.  3,  R.  13  and  14,  W.P.M.  It  forms  an  enlargement 
of  the  Pembina  river,  and  has  an  area  of  .')■<)  square  miles. 

RonriiKj  /^V(r.— Rises  on  the  northwestern  slope  of  the  Duck  mountain, 
and  Hows  west  and  northeast  into  Swan  river,  joining  the  latter  in  Tn  37  R  2.')' 
W.P.M.  I        >     •      - 

Rockji  Inland  Lake.--\.'ws  on  the  interpmvincial  boundary  in  Tj).  34.  It 
has  an  area  of  7  scpiare  miles,  and  forms  tlie  connecting  link  between  the  ISerens 
and  Pigeon  rivers,  to  I  "th  of  which  rivers  it.^  waters  are  ad(h'd. 

Rolling  /^ViT.— Tributary  of  the  Minnedosa,  drains  Otter  lake  and  Hows 
.south  into  Minnedosa  river  in  Tp.  Hi,  R.  P.),  W.P.M. 

Ro.se(iu  River. — Rises  to  the  .-outh  of  Whitemouth  Like,  flows  sr.utherly 
across  the  mternational  boundary  into  Miiniesota,  drains  Roseau  lake  and  then 
Hows  northwesterly,  re-crossing  the  international  boundary  in  sec.  t>,  Tp.   1, 
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H.  S.  K.F.M.,  tlnii  gtinrally  Avi-stcrly,  joiniiiK  the  Hcd  (ipiui^itj'  Letellicr.  It 
h:is  a  (Iraiuagf  ana  of  appmxiinatcly  l,(t.j()  s(juan'  miles. 

Sail  /("iVir.- -Tributary  (.f  the  Hcil,  Hows  southeasterly,  joiiiin»t  tlie  Hetl 
near  St.  Norhert. 

Suit  (>(</,.  -A  tril>ut:irv  of  tlie  Vermilion  river. 


Samhi  Lnkr.-   y  in  Tp.   IK,  I{.  20,  W.P.M.     it  has  ai 
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HI'  of  the  sources  of  the  Little  .Saskatchewan  river. 


(luare 


Stinilii  River. — Flows  into  lake  Winnipeg  from  the  east,  Tp.  2H,  U.  S.  K.l'.M. 
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■'rrihiitary  of  the  Ued.  flows  northwe-terl 


within  the  city  limits  of  St.  H.)niface, 

Silliiiii   Lnki. — An   ex])anse   df   (irass   river. 
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ktifchiirini  Hinr.-  -Is  one  of  the  niost  important  rivers  enterinn  the  ])ro- 
viiice  of  Manitoba;  it  forms  one  of  the  chief  tributaries  of  lake  Wi'iniix'K,  and 

II'  summit 
lown  as 


>(;.v. 


has  a  drainage  area  which  extends  from  that   lake  wot  ward  to  tl. 

of  the  Hoeky  mountains.    There  are  two  main  branches  of  this  river,  ki 

the  North  and  South  branches.     There  are  a  uumlier  of  streams  of  importance 

whi<li  form  the  South  branch:    of  these  mav  be  mentioned  the  How  river,  the 

Ohl  .Man.  the  Helly.  the  St.  Mary's,  and  the  Hed  Deer.     The  North  branch, 

while  subdivided  into  a  number  of  streams  and  of  practically  the  same  leiiKth 


the  South  i>ranch,  h 


s  not  as   niany   streams  ot  imiiortanee  enteriiiR  it :    of 

le  ones  of  importance  are 


those  that  add  their  waters  to  this  branch.  howeviT,  tl 
the  Clearwater  and  the  ]lattle.     The  total   drainane 
i>  I.")'), (100  s(piare  niiltv 


area  o 


f  I  lie  Saskatd 


lewan 


>'«  IlilKJ    Ul 


vu 


into  Setting  lake  from  the  we»t. 


ShdiiKiltnwti  Kinr.— In  latitU(h'  .Jti",  longitude  ',I2';50'  flows  northwesterly 
into  the  Hayes  river,  of  which  it  forms  one  of  the  main  tributarie-:  (lod's 
river  and  its  tributary  drainan*'  flowing  into  the  Shamattawa. 

Shrll  Rinr. — Tributary  of  the  .\-siniboine,  rises  on  the  western  slope  of 
the  Duck  mountain,  with  its  headwaters  in  Child's  lake,  and  Hows  south  and 
empties  intc,  the  A<<iiiiboine  in  Tp.  2:5,  H.  2'.t,  W'.P.M.  The  drainaKe  area  above 
.\s-^es>ip])i  is  WM)  s(|uarc  miles. 


Shodl  Ldkt. — ^Is  connected  to  th 


uid  may  be  considered  as  an  arm  of  that  lake,  since  it 


akeof  the  Woods  bv  a  narrow  channel 


as  the  lake  of  the  Wt 


It 


It  th- 


[■levati 


ind  lia> 


IS  tlie  source  o 


Shfid  l.aki 
'  o  xiu.'ire  mile,' 

Sliiiiil  Rill  /'. 
[  Ti).  »:{,  K.  .':{ 

N/(  (///( /■  /,((/,'( 
■  2  ><|iiaic  mile: 


area  of  107  square  miles. 


f  the  ( Ireater  Winnipeg  water  su])i)ly 


1 


les  m 
This 


Tps.  I.')  to  10,  H.  1 


W.r..M,    It  h 


ake  has  neither  tributary  nor  outlet. 


an  area  o 


f 


Dr.-iins  Swan  lake  into  lake  Wiimi|ief:o>is.  entering  the  latter 


w.r.M 

-Lie.  in  T]..  1.-).  K.  1,-),  i:.l'..M..  l,;,s 


111  area  of  ai)i>roximately 


tlic 


iiiiinnsl;  l.nl.i  .--].[>■>  ill  Tp.  HI.  H.  2f.  W.l'.M.      l'orni>  the  headwaters  of 


;ille\-  ri\cr. 


It  1 


las  an  area  of 


^(piare  mile: 


'/" 


"1:  l.iiki .     \i\  expanse  of  the  NcUoii  liver  below  Chain  of  Ho<'k  rapids 


he  arc.i  1-  aiiproxmiateiy   1,  1  Mpiare  mile- 


^ijniL   A(//,(. 


A 


talU. 


11  expanse  ( 


it   the   C 


'hill 


SI.  Hill:  ('ill  I:.  Tribiitarv  of  the  .\>siiiiboine 
the  As>iniboiiie  in  Tp.  21.  U."20,  W.1'..M. 


liver,  just  above  Hloodston 


low~  wi-1   and  einiitles  into 


^iiliUi     <   /■((/.■ 


Friliutary   of  the    .\>>iiulioiiie,    tlow- 


mptii 


ito  ihc  .\--iniboiiie  in  Tp.  21,  IC  20.  W.l'.M. 


-outh   a 


nd 
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north  into  Hcd 
north,  joining 


part 


ol 


lies 


;{(), 


Smokliifi  Tail  /^(rc. Tri  hut  a  rv  of  tlic  Kcd   Dcir.  flow 
Deer,  joining;  \\\v  hitter  in  Tp.  4.").  H.  1,  \V.2.M. 

Snoirjldki'  linmk.    -Hiscs  in  Uiish  hike.  Minnesota,  and  flow 
the  Penihina  in  T|).  1,  1{.  !».  W.l'.M. 

S//(.ic.v;»)(  l.iikr.  Lie    ill  Tps.  21  and  22,  K.  17,  K.P.M.     It  form 
the  (IramaKe  -yslein  of  flic  (tisenii  river.     The  area  i>  22()  square  niihs. 

N(H/;/.s  /^Vjc.  -Trilmtary  of  tlie  A.ssinilioine,  joins  tlie  hitter  in  Tp.  N,  H. 
10,  W.l'.M.  It  has  ;i  drainage  area  of  22.')00  scpiare  miles,  of  whieh  H,84(i 
wpiare  inih^s  hes  in  Iniled  ."States  territory.  The  flow  varies  hetwi'en  4  and 
1,4;U  e.f.s.,  ;is  reiorded  at  the  nieterinjt  station  at  Wawanesa  al)out  ti  miles 
from  the  mouth. 

i>,ii:th  Duck  Hii;,.  Hises  on  the  eastern  shipe  of  the  Durk  mountain,  and 
flows  east  and  north  into  lake  Winnipenosis  at  Duek  l>ay. 

South,  ni  Iiiilliiiis  Liiki.—\  hirne  expanse  of  the  Churchill  river,  which 
just  aliove  Missi  fall-,     it  has  an  area  of  apiiroximatelv  7(»()  s<iuare  miles. 

Spina   A(/A(.      DischitrRes  into  lake  Manitoba.     It"  lies  in  Tp.s.  2<,t  and 
H.  Hi,  W.l'.M.,  iiiid  has  ;in  area  of  4  scpiare  miles. 

Siilit  l.aki.  ~\u  expanse  of  the  Nelson  river  tielow  Cross  lake  (m  the  same 
river.     The  area  is  17:i  siiuare  miles. 

Siiiiirrt'l  Cmk.  -  A  tril.utary  of  the  Whitemud  river,  flows  northeasterlv 
joining  the  Whitemud  in  Tp.  i:{.  H.  <»,  W.l'.M. 

SI.  Martin  AdAc-  Forms  the  last  .xpanse  in  the  chain  of  lakes  which  drain 
into  lake  Winnijieg.  It  has  flowing  into  it  the  Fairford  river,  which  drains 
lake  Manitoba  and  is,  in  turn,  drained  by  the  Dauphin  river  directly  into  Stur- 
Rpon  bay.  an  arm  of  lake  Winnipeg.     It  has  an  area  of  VM)  .s<piare  iliilos. 

Slnj)  Hock  liiirr.  Has  its  .-ource  in  two  small  Likes  on  the  northeastern 
slope  (it  Porcupine  mountains:  flows  northeasterlv  into  Dawson  bav  lake 
Winnipegosis.  "  '  ' 

Slouii  CnrA-.— Tributary  of  Willow  Creek,  joining  the  latter  1  mile  south- 
east of  Xeej)awa. 

Swan  liinr.  Rises  on  the  western  slope  of  the  Porcupine  mountain,  flows 
.south  and  crosses  the  second  meridian  in  Tp.  M,  and  then  northeasterlv  into 
Swan  lake,  emptying  into  the  latter  in  Tj).  40,  U.  23,  W,P,M.  The  drainage 
area  jibove  the  metering  station  at  Swan  river  on  the  Canadian  Northern 
railway  is  1,400  scpiare  miles. 

Sinin  Laki-.—hu's  in  Tps.  .'iO,  40,  and  41,  H,  22,  2.3,  and  24,  W.P.M.  It 
has  an  area  of  1 1«)  square  miles,  and  forms  the  basin  into  which  two  river.*,  the 
VVoody  and  the  Swan,  which  have  their  source  ,.n  Porcupine  mountain,  drain. 
It  IS  drained  by  the  Shell  river  into  Dawson  bav,  an  arm  of  lake  Winnipegosis 

Swan  Lake.—hi  T))s.  4  and  .-),  H.  11,  W.P.^I.  It  is  an  enlar(?enient  of  the 
rembina.  and  has  an  area  of  4-7  square  miles. 

Thnr  I'oiiit  Ldki. — ( )n  the  Burntwood  river,  being  an  expanse  of  that  stream. 
It  belongs  to  the  Nelson  Hiver  drainage  area,  and  is  13-3  square  miles  in  extent 

T}uui<l(r  /.(/At.  Lies  in  Tj).  43.  H.  .5  and  0,  E.P.M.;  is  an  enlargement  of 
the  1  o]>lar  river.     It  has  an  area  of  approximateh'  2i  sciuare  miles. 

Touch ironil  /,(»Av  .—Drains  into  Cid's  lake,  fotuiing  jiart  of  the  Hayes  river 
drainiige  system.     If  has  an  area  of  approximat(>ly  2S  .square  miles. 

Tiiiilc  //(Vcr.— Flows  northerly  into  lak(>  Dauphin,  joining  the  lattir  in 
1  p.  24.  H.  10,  W.P.M. 

r<///«i/  /^V(;-.  -Hises  in  Singoosk  lake  on  the  western  slojie  of  the  Duck 
mountain:  flows  south  ;in(l  northeast,  emjjtying  into  lake  Dauphin  in  Tp.  27, 
I{.  IS.  W.P.M.  The  drainage  area  above  the  Canadian  Northern  Hailwav 
crossing,  at  which  point  there  is  a  metering  station,  is  1.040  scpiare  miles. 

I  ,■:■„,, I, „!i  /^ir,-.— i{i-,-  [III  ihc  uiirthiu.stern  slope  of  tin-  Hiding  mountain, 
and  flows  northe.istcrly  into  lake  Daiqihin.  joining  the  latter  in  'T\-i.  2.').    H.    17 
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Wanipigow  River. — Flows  into  luk<>  WinniiH's  from  the  «'ast  in  Tp.  26,  K. 
ft,  K.P.M.  ' 

Wdterhtn  lAike.—VoTnw  an  <'Xi)unsc  in  tho  (IrainnKc  system  of  the  Watc-rln-n 
riviT,  which  it*  the  connt'ctinn  xtrcani  hctwocn  htk<>  WinnijM'noHis  and  lake 
Manitoba.  It  liow  in  T|w.  3'),  MS,  and  37,  H.  15  and  1(5,  W.P.M.  It  has  an 
BH'a  of  75  s<j\iar»>  miles. 

Wtkusko  Lnkf.—\  lake  draining  into  (Jrass  river,  interest ing  from  a  stand- 
point of  power  |K>sfil>ilities  tin  that  stream.  The  lake  has  an  area  of  130  scjuare 
miles. 

Wffil  Hinrk  Lakr.—  hi  Tp.  !t,  H.  17,  K.I'.M..  has  an  area  of  about  5S  square 
miles,  and  forms  part  of  the  .system  with  Cross  lake  and  lake  Jessiea,  which 
finally  drains  inio  the  Winnipeg  river  through  the  Whiteshell  river. 

Whirlpool  //ir«T.-  -A  branch  of  the  Holling  rivrr,  flows  south  and  joins  the 
latter  in  Tp.  IS,  H.  18,  W.P.M. 

W'hittmoiilh  Liikf.--\Av>i  in  Tp.  8,  U.  13,  and  14  K.P.M.  It  has  an  area  of 
26-3  square  miles  and  forms  the  heatlwaters  of  the  Whitemouth  riv«'r. 

WhiUmouth  //iirr.  -Tributary  of  the  Winnipeg,  rises  in  Whitemouth  lake, 
flows  northerly  and  empties  into  the  Winnipeg  in  sec.  34,  Tp.  13,  R.  11,  K.P.M. 
Above  the  Whitemouth  traffic  bridge-  the  area  drained  is  1,400  square  miles. 

WhiUmud  /fircr.— Tributary  of  the  Pembina,  joining  the  latter  in  Tp.  3, 
R.  15.  W.P.M. ;   rises  on  the  nortiieasterly  slope  of  Turtle  mountain. 

Whilemud  /^(irr.— Flows  easterly  and  nonherlv  into  lake  Manitoba, 
joining  the  latter  in  Tp.  15.  R.  (t,  W.P.M. 

]\'h:t(shfll  Lake. — Forms  the  headwaters  of  the  White>-hell  river;  it  lirs 
in  Tp.  13,  R.  10,  K.P.M.,  and  is  drained  by  th,'  Whiteshell  river  into  the  Winnipeg 
river.     The  area  of  the  lake  is  5  square  miles. 

Whilfwnltr  />nAT.-- Lies  in  Tps.  3  and  4,  R.  21  and  22,  W.P.M.  It  has  an 
area  of  29-8  square  miles,  and  is  fed  by  a  number  of  small  str»'ams  which  have 
their  source  on  the  northern  slope  of  Turtle  mountain.  This  lake  is  of  interest 
from  a  standpoint  that  it  has  no  visible  outlet. 

Willow  Crtek. — Tributary  of  the  Whitemud  river,  flows  northerly  and 
easterly,  joining  the  latter  in  Tp.  14,  U.  13,  W.P.M. 

Wihon  Hirer. — Rises  on  the  northern  slope  of  Riding  mountain  and  flows 
north  and  east  into  lake  Dauphin  in  Tp.  25,  R.  17,  W.P.M. 

Wiiiniptg  Lake. — Lies  wholly  within  the  province  of  Manit<tba  and  oceupi*  s 
a  considerable  portion  of  the  .southern  area  of  the  province.  It  is  one  of  the 
largest  fresh-water  lakes  on  the  continent,  having  a  fuperficial  area  of  9,414 
stjuarc  miles.  It  is  260  miles  from  end  to  «'nd,  and  has  an  average  width  of 
about  40  miles.  Lake  Winnipeg  forms  what  may  be  called  the  catching  basin 
or  regulati(»n  basin,  for  a  large  part  of  the  drainage  coming  from  that  part  of 
Western  Canada  lying  between  the  summit  of  the  Rockies  and  the  Creat  Lakes, 
and  between  the  international  boundary  and  the  54th  parallel  of  latitude.  The 
Winnipeg  river  and  the  l{ed  river  add  their  waters  to  the  sout)  ern  part  of  thr 
Jake.  On  the  eastern  shore  a  number  of  streams  of  somewhat  mall  size  drain 
into  it.  On  the  west,  about  midway  between  the  north  and  south  extremities 
of  the  lake,  the  drainagt  to  the  west  of  the  lake  lying  within  the  iirovince  of 
Manitoba  and  part  of  the  easte.-ii  portion  of  Saskatclu-wan  flows  in  through 
the  Dauphin  river.  At  the  northwestirn  corner  of  the  lake,  the  Saskatchewan 
empties  in,  draining  perhajjs  the  largest  area  of  any  of  the  several  rivers  which 
form  part  of  the  drainage  system.  .\t  '  ne  northern  end  of  the  lake  the  Nelson 
river,  which  is  the  only  river  flowing  from  the  lake,  has  its  source.  It  will  be 
seen  from  this  brief  descrijUion  what  an  important  bearing  lake  Winnipeg  has 
upon  the  flow  of  the  Nelson  river. 

Winnipeg  hiver.— Which  has  as  its  source  the  lake  of  the  Woods  and 
contributary  drainage,  is  jimong  the  most  notable  rivers  (m  the  continent  in 
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n-Knnl  to  its  |M.t.-ntiul  iK.wvr  possil.iliti.-s.  Tlu-  t.)tal  (IrninaK.-  ar.i.  of  th.- 
WmnirMjt  r,v,r  is  .W,;rfM)  squar."  niil.-s.  Of  this,  4!M(K)  ii.-s  «».ov..  the  m.M.ih 
of  tf''-  K''K';j'  riv.r,  on.;  of  th.-  main  tril.utari.'s,  th.'  Intt.-r  having  a  .IrainaR.. 
am,  "f  21,«MM)  s.,»ar.-  mil.-s  Th,.  total  fail  of  th.-  \Vinnip.-K  riv.-r  l-.tw-.-n  th.- 
lak.-  of  th.-  \y.)o<  s  ..uti.-t  an.l  Ink.-  W  innij.cK  is  aF)pr.>xiniat.-lv  IWO  f.-.-t.  Of  thi. 
approxin.at.-ly  .J2()  f.-.-t  is  ..ajmhl.-  .,f  ,l..v,.l„pm.-nt.  Th-  nuinh.-r  of  Ink.-s 
within  th.-  upp.-r  .irainaK.-  ar.-a,  son..-  Ill,  vnryinR  in  siz-  fr.mi  2  t..  1  '>(«)  Miuare 
niil.-s  hav.-  a  noti.-.-al.l.-  natural  r.-^ulatinR  .-fT.-.t  iip.m  th.-  .liM-harK.-  of  th.- 
riv.T  th.-  ininimnm  f  ..w  ..-u.k  appmxin.at.ly  12,(K)()  .-.f.s.  Hv  nu-ans  .,f  .tmuftv 
on  th.-  lak.-  of  th<-  \\oo,ls,  this  may  I..-  in.r.-as.-.-,l  to  2n,(K)(»  .-.f.s.,  nivinK  v(-rv 
.-ompli-lc  n-Kulation  of  th-  riv.r.  -H'>"|K  ^«rj 

»■""">!/"*"'  />"*'■; -Is  c.nn.-it.-.l  t.,  lak.-  Manit.)lm  l.v  th.-  Wat.-rh.n  riv.-r 
throuRh  which  str.-am  it  .Iri.ins  into  th.-  latt.-r  lak.-.  It  lias  an  ana  of  1  <»<ti 
s.iuar.-  niil.s  an.l  li.-s  at  an  .l.-vation  of  approxiniat.-lv  H2H  f.-.-t  al.ov.-  s.-a-l.'vi-l 
A  numh.-r  .)f  streams  an.l  lakes  whi.l  hav.-  tli.-ir  s.iurci-  in  th.-  Hi.linK  Du.k' 
an.l  F..r<upin.-  m..untains  in  Ih.-  w.-st,-rn  part  ..f  th.-  provim-.-,  .Irain  into  a 
hasin  which  is  form.-.l  l>y  it.  .       »  ■■ 

»Vh^t/«(;  /,«A-..  -Isan  .xpanx-  of  (h.-  Crass  riv.-r,  ami  li.-s  jus  to  th.'  w.-f 
of  th..  Hu.lson  Hay  railway.     It  has  an  ar.-a  of  approximat.-lv  .S3  s.n.ar..  miles. 

»  "■''"'  A"A-f.  -  An  .^pans..  of  the  (  rass  river.  It  tiischarR.-s  thn.uKh  ( Irass 
riv.-r  into  the  N.-lson.      I  h.-  ana  ,.f  th.-  lake  is  appr..ximately  13  squan-  mil.-s. 

»  oo,hi  Hnir.-niMsm  a  small  lak.  m  Tp.  38.  H.  31,  W.P.M.,  flows  .south- 
east and  then  northeast  into  Swan  lake  in  Tp.  41,  K.  24    W  P  M 

W,,skw„lin  Lahi.-~An  .-xpans.-  „f  thr  nurntwo,.,!  riv.-r,  forminR  part  of  the 
Hayes  Hiv.r  .IrainaKe  syst.-m.     The  ana  of  (he  lak.-  is  appn.ximat.ly  l(i  s.p.are 
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K-    t 


Eatiu  Poiat  Creek 

Ouoharie  mauurempiita 

Ebb  ud  Flow  Lkka. 

QiMttmr 

Ednrdi  Cmk. 

GkMtUer 


Elbow  Lake 
GlMttMr 


Eacliab  River. 

Duckarfe  meaNremenU 

Euwnei  Lake. 

Gatetteer 


Etomami  River. 

Ducharge  roeasuremeDU 

Gaxetteer 


Equiveiants,  coaveoieat 
Explanation  of  Data  .  . 


rioc. 
2H 

»: 
»• 

SStI 

16: 


247 

2<H 
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Fairford  River 

Fairtord  River  (Fairtord) 
DeMfiption  ot  station 
Ducharge  meaauroments 
Gaseiteer 

Falcon  Lake. 

Gaietteer 


Falcon  River. 
Gaietteer 

Family  Lake. 
Guetteer 

Farrell  River. 
Gaietteer 

File  River 
Gaietteer 

Fisher  River. 
Gasetteer 

Fishing  Creek . 
Gaietteer 

Fwbing  Lake. 
Gaietteer 


Float  method  o(  determining  velwitj 
Fork  River 


Fork  Hiver    Fork  Riviti 
Dmcnption  of  station 
Discharge  measurements 
Gaietteer      — 


Footprint  Lake. 
Gazet  tivr 


Fox  River. 
Gaxettwr 


Francis  formula 
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Frog  Creek    Rainy  Lake 
Discharge  ineaeurement 


GamHtwiniuRh  Creek 
Galette^T 


God's  I^ke 


God's  Htver 
Gazctleer 


36.; 

263 
263 


MAMTOBA   nrnROORAPHIC  .SVRVEY 
SESSIONAL  PAPER  No.  25f 


277 


Gfiose  Kivrr. 
CJiurtt  ".T 


C, 


CiuniHitn  Kiver. 


r<oi. 
2(3 

2«3 

34« 
2«3 


H»1p  Hhv  iKainy  I-akd. 
l>i(«charge  meuflurempnt 

Hay  Hiver 

Ciiuettwr 

Ha>ef>  Hivpr. 

(iaxfttwr 

H.n  Uke. 

Gusetleer 


Hydrographic  data 

Hyiln>(raplii<-  Ciaiettwr  uf  Lake-  an.l  Kiypr-  in  llip  I'nivince  of  Mamti.lm 


24a 

2«3 

2(3 

38S 
29 

2S» 


I. 
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Icelantlic  RiAtr. 
Ciaiettwr 

Inland  Lake. 

Insect  Kiver. 
Oaiettwr 


IntematioDal  Joint  C'omnii»'!*ion      

Integration  methexl  of  deterniining  velocity  . 

IntrcKluction  

Island  Lake. 

Ciaietteer  ,   , .   . 

Islanil  Lake  Kiver. 
Gaietteer  , 


283 
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2«3 

8 

22 
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263 
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Jack  River  at  .\i>n>ay  House. 
Discharge  measurements 

Jacktish  Creek. 

liaietteer         .       . 

Jackson  Creek. 
Claaetteer 

Jessica  Ijike. 
^  'jtletleer  , 


2S3 
2M 

2«3 
244 


Kettle  lulls    InU'rnational  Channel'. 
Daily  gau^e  height  and  discharge 
DeM^ription  of  station 
Discharge  measurements  , 

Kettle  Falls  (Ca-iadian  Channel  . 
Daily  gauge  height  and  discharge 
Description  of  sutiun 
Itischarge  measurements  ... 

Kettle  Falls  (Combined  Channels' 
Daily  gauge  height  and  <lischarge 
V.-jithK  ifift\,i,t^ 

Kississing  lake  lorCold  Ijike'. 
Ciaietteer    
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KiwiMinc  River. 
Gftaetteer  . .  . 


Kiskitto  Lake. 
Gaaettaer 


Kiakittocisu  Lake. 
Guett«er 


Kbw  Uke 

Gftiett«er  , 


Kutter's  formuU. 


2«4 
IS 


Lkc  du  BoDDet 
Gasetter 


Lake  of  the  Woods  tributaries  an  1  outlets 
Lake  of  the  Woods  Diathct 


Ijike  of  the  Woo^is. 
Gaietteer 


ke  c4  the  Woods  Ouilet.*  iKeiwtru  I'ower  Houw). 

Daily  gause  height  and  diwharge 

Description  of  titation  

Discharge  measurpnients      

Monthly  diHrharge 


Lakeof  the  WnoiisOutlptfi  iMiddl    I^kei. 

I>ischarge  nit>aourement9  

Lake  of  the  W«MKi8  Outlet   C  I'  U   CuUerti. 

I>e6criptiun  of  station  

Diwharge  meuMunMnftii  ~  

Lake  of  thf  Woods  Outlets  iK  I.  A  M.  Co,  Millrace). 

Daily  gauKP  height  and  iliArhargt' 

Desrription  of  station  

Di.<v'harge  nifasurfmentn 

Monthly  discharge.  

I^ke  of  the  Wdoils  Outlets  .Millrace  "A"}. 

Description  of  Htation  

Discharge  incaMurenient.'* 

Lake  of  the  WixwU  OutU■t^    Millran-  ■■('"). 
l>e«cription  of  ntution 
Discharge  nieasureiiients 

Lake  of  the  WoihIm  Outleti!i  ■■  NorniiLn  Bridge  >, 
Daily  gauge  height  and  di.tcharge 
I^ewription  of  Niation  .    .. 

Discharge  measurements         . 
Monthly  di&cliarge 

Lake  of  the  WoimU  ( Outlets  i  North  Tunnel  Inland). 
]>ail>'  gauge  height  and  dt!H>harKe  ... 
DesiTiption  of  station  .         . 

Discharge  measurements 

Monthly  discharge 

Lake  <^  the  Wowls  Outlets  -War  Kugle  l^ke) 

I>«K'ription  i>f  station  

Discharge  im'asureinenifl 


264 
31 
4ft 

264 


49 
46 
47 
57 


76 

77 


7« 

73 


65 

65 


5;* 

6) 
6.1 


79 

h7 


hi 


i 


I>akeo(  the  WothL-^  <  lutlet-'    Comhined  di:*t'hurgi' 

Landing  Ijike. 
Gasetteer 

1a  .Salle  Kiver 

DiscliarKf  iiiru.-ur<-iiii-nt;< 

Limestone  KivtT 
Gazett4>4T 

Lime:«tone  Point  Luke 
(iaietttiT 

Dischurge  lin^i-nn-inent 
Little  >a»katrlu'«;in  Uimt 
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Little  SiMkatrhcwMi  Hiwr  also  called  MinnfHlotui  UiviT 
Guettei*r  , . 

Little  Stukatchewan  River  (Hilbf>'!«  Hritlve). 

I>aity  xauce  heicht  and  diNrharge  

Oe^riptiun  of  ittatitia  .    .  

I  >i.'*char|ie  iiieainjri!ini!fitj4  

Monthly  discharge  .    . 

Little  .Swkatchfwan  Hiver  (Five  inilt-n  above  Minne<loHai. 
Uiwharge  nieanureiiientH 

Little  Sunkatrhewan  Ulver  'Minnetlimu  ) 

DeHcriptiun  of  tttation  

Diflcharge  nieamiretiientii 

Little  .Saskatchewan  Hiver  iHiverdatei, 

Daily  gauxe  height  and  tliHcharge 

DeHcription  ol  station      

I)i!«rharge  nieanurementd 

Monthly  diAchanee  

Little  Sijuria  River. 

Ciiuetteer     ...         

Little  Swun  River. 

(•uiette«T  _ 

I^>ng  Ijike 

(iaxetleer 

Ixmg  River  ' 

(iaxettt^er     


Loon  Creek 
Ciaietteer 


Lost  C'rwk  I  Ruiny  I..akei 
niM'haiKe  iiieaxurenient 
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V.n 
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ManiKotugan  River  

Manigotagan  Hiver  iWim^^I  KatNi. 

Oaily  KUU^r.e  height  and  difM-hurge 
I>ectcription  uf  station 
Discharge  nieatiureiiient<4 
Monthly  discharge., 
(•aietteer 

Manitobti  Lake. 

Claietteer        


Manit<fU  Hiver    Rain>  I.ake> 
Di.'tcharge  ineusurenient 


Mantaga^  Hiver 
Maskawa  River 


Mclaughlin  Hiver 
(JaxetteiT 


Mea-Hurement-.  winter  .  . 

Methotl--*  of  lietermining  di^harne 
Mean  \'elt>cit>— Method  of.detertninini? 

Metering Htiitioiw  

Mtlef.wt  


Mtnaiio  Hiver 
( iiixetteer 


Miti.ihti)  Hiver. 
Ciaietteer 


Moliion  Lake 
(iaietteer 

MoiMe  Luke 

t.iaielte»T         

M(w>^'  N'o(*e  I^ike. 

liaiettiHT  

Mom:»  i'tiverat  Morri" 

Diwharge  meajtureiiunt.-* 
(Iaietteer 
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MoMv  lliver 

Mnwy  River  iConir-mnK  Hriilmi 
DiarhtrtP  Maiuiuri'mrnt 

M  (»!•>■  Rivpr. 

ClUetteer 


Mo»y  RivM  (I,arry'i>  F»rni> 

n»ily  nugr  heiiht  anil  ilisrhHrgc 
I  ><wript  ion  uf  atat  i(in 
I>incharKe  measurt'nu'nit* 
Monthly  discharge 

Mc»i.y  River  (Wilxonc  Kai  .il. 

Ihiily  KKiwr  henlit  anil  diwhiirEf 
Dewription  of  nialion 
I>|!M*liar|[p  tiieaMun'iDi'nt!' 
Monthly  nistchiirge 

Muhifcan  River. 

(iHiettwr 

Muvkritt  Ijtke. 
( ialfttiHT 
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Ncix'n   River 


\elw»n  River 
(iaxetteer 


XeU.n  R.ver.  Kast  Branch  i.Vi.  Falls).     North  and  South  C'hann.N 
I  >ij»chargp  tii(iu<urenienti* 

Xelwin  River.  Wc«t  Branch  i Whiskey  Jack  Portage' 
i>i!ichargc  iiif'a.'«urenient8 

Nelson  River  (Manitou  Rapidn). 
l>eacription  of  station 
l>i!pcharge  measurement!! 

Nel«.n  River  (West  Creek.  Manitou  RapuM 
Discharge  meaiiurement  . 

Ne|p«.n  River  iKasi  Creek.  Manitou  RapiilM 
Discharge  measurement 

North  Birch  Ijike 

<  laietteer  ,      

North  Duck  River 

(iaaetteer  


North  Inilian  Ijike, 
(iiuetteer 

Ndrth»e>t  Bay  River    Hainv   Ijiki 
Discharge  measurement 
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(iHletteer 

<  'ak  I^ke. 

<  ialett'-er     

I'ak  River 
(iazetteer 

*  'ihre  Ri\er      

"(hrc  Hiver   ttchre  River' 

Dail,\  gauge  height  and  dlMharse 
I>eMTiption  of  station 
Disctiarge  measurements 
Monthly  discharge 
tiaietteer 

('iseau  Lake. 
(iaiettMT 

( 'iseau  or  Bird  River 
daielttiT 

'  'lie  poini  mettioil  I.I  determining  veloci 
I'rganizntion  and  Nojx.  of  Survey 
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'ifiiril  lake 


36« 


rnrtnilucCrr.p  )  „k,. 
<  iuit'ttetT 

TaMiuia  Hivcr. 

(iaietteer  


IViiran  Ijike. 
(iaicttivr 

I'»-liran  I^kp. 
'laielteer      .. 

IVmhina  Hivct 

IVmhina  Hiver  i  la  Kiviinl 
DiscliarKc  iiie4i.Huri>nienl^ 
*  iuxettiHT  .  ,    ,    . 

IVmhina  River  (N><he,  \  I) 
Miinlhlv  ilmoharie  IM>:<  PiKI 

I'ickiri.|  Ijtke 

(iaietteer        


I'iliwm  liiver  (Sturgwm  Fgllnl. 
I  )iM'harKe  iiiMuiurenifnts 

ridfj'n  UiviT  (Mi»ctll8nf<iui>»fcti<mi-i 
Misrtiarge  tneA-iurtinifntri 

I'iltwm  Hiver. 

Clajettwr      


Tinawa  Channel  (Above  Conlrol  Dam  ) 
Dewription  ur  station 
l>i»>charKe  iiieaMuretnentB 

Pinawa  Channel  (Below  Control  Dam  j 
Daily  muxe  height  anil  diarharKe 

Dewnption  o(  station  

DiMchargr  measurementa  

Monthly  (liscbarKe 


I'lnawa  Channel,  Winnipen  Street  Ry.  Power  H(,u«e 
Diwriplim  ol  Station 
DiKchame  Meamirementa 
Daily  gauge  height  and  dijirharge 

Tine  Hiver. 

( Gazetteer 

Pine  Hoot  River.  • 

tiaiettwr        

Pink  Uke 
tiaietteer 

Pipe  lake 
<!a«etteer 

Pipestone  Crii-k 

I*ip*.f<tone  Crwk  tCnum-r' 
De?*rriptionof  ttlation 
Disrharee  measuremenl.. 

Pipestone  ('re*'k. 

(lajelteer 


Pip-Hone  Tiiver  i  llainy  Ijiki' 
Dittcharge  meuftureliienl 

Pipentone  lake. 

<  laietteiT 


Pla.xgreen  lake, 
tlaielti^er  ... 

PlaroOsok 
tiaietteef. . . 

Poplar  River, 
t  iaxet  teer 
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Preparation  oi  1>ais 
Pritv  MtMcr 
l*n»gr^^  rein»rt 
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gu\pp.'ii.'  HiviT 


lUinfiill     Annv  il  

Hainv   Kivor  

Kain-.    Itiv.T    Ittmuili'tii' 

iV-MTipniin  "f  ^iittuin  

Mi.Tliarm- iiifa.'«un'iiit'nt.t  


Kain\    Hi\»*r    Kino 

l")i*»('ripiion  of  .■•tjmf>n 
DiM-harxf  iiii>a.oun*tiit'ni.H 


Kamv  HivtT    Kori  Krann* 

Daily  xauici*  lieixbt  an<.l  tlLicharKe 
I)t*«cripti»n  of  station 
MonthI>  Dt^K'tiarff     

Hat  ('re«*k 

(.laifttivr         

Hat  KiMT    Rainv  Ijtke 
l)i!tcliarse  tnea^urt^iiient 

Hat  Hivor  

Ha!   Kiver    utii'rhumf 

Dailv'  Kauxe  tieicht  anj  Ui.HrttHr^i- 
IVsrr.ption  o(  -'ttalii>n 
DiHcharnt'  inea-^urvuient-* 
Monthl\  diM'tiarKe 

CiauMtrtT 

Heo  ■thinrnt.iatii'n.''  ami  Sunmiarv 

He<i  liiv,-  ;in.i  tributaru'!* 
Iti-t  Hi\er 
De^H-riptim  o(  Station 

H,-i  Ki\,T  Di-trul     

He!  Kiv,-r 

( luiftttvr        


Km. 


iliHJ  Hi\or   Two  mitt*- hflo« 
Ot's-'nption  of  ,-Ttttnm 
I>i"^'harite  nu-a.-iirt'iuent» 

lif  i  Hiv,T    Ktm  Park 
IV-'TipTion  -if  jttati  n 
I>iH'hantf  iiifa.-urt'iin'nt- 


Kt^i  ItntT    Kinerson 

HaiU  %a  Kt-  bfixht  and  tliM'hari(f 
I  V-tripti'>n  "f  (*tation 
Di-M^hariif  nu^isurf  rncnts 
MoDthiy  djs«'hitritf       . 

lifi  Hiver    Hr-iw-xxl  Hridge  . 

I  >t-»<nptloil  of  ;-tUtlOtl 
I>i:*chariEe  nif:*.-urenii-ntf 

Pie-i  Deer  Lakt- 

• liZftteer        

Ked  I>wr  Hiver        
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Il4-il  l)fvr  liivrr  !Krwfio<ll 
ItmrriplHia  III  lUtiiM 
Diiteliaro  ninuun-niMlii 

Hwl  t>.vr  UivM    lluiUin  B»v  JuDrtionl 
IJmly  utiuii  hright  Bn'l  .liacharir 
l>«*«rripli4in  (»f  nutioii 
I'lwIiarK'  iiirtu<unMiii>iii.« 
MiHil >il>  ctmlisrir 

RwhI  I, ilk** 

l{iMn<ti*(»r  i  akf 

Itir*'  Hivpr 

KiMtrinK  l{iv»T 

Ho'k  Ijiki' 

lt.).k>  Inlet  (  rwk  ilUiny  Ijikci 
Di-H-hurKf  nieaMurenirnl 


ikr 


lt'>'k>  Masl  r 
( iiUfltwr 

lii>llmi<  KiviT 
tiai4>tu>er 

Ki>:*i>uu  Kiver 

Itn^'au  Ilivrr 

(ittXl>tt(.4>r 


Hcwuu  Kivpr  iHa«keri]llf«  Karini 
l)uil>  KUUKC  hi'ighl  anil  diwharni- 
IH^nrription  of  Htatiim 
I>i!M-hartCP  niea-iurcinentii 
Monthly  ilisrharxe     .  .,, 

Hiwau  Hjver  i  Below  I>omjnion  City) 
l)ail.\  (auiK  b-uht  and  iliwharni. 
.Mu-ription  of  station 
Diartuu-Re  nieaauretufntd 
Monthly  iliiM-harKe 

Uoaeau  HinT    lloiiiinianCiivi 

Dailj  itauKe  height  ami  ■li^rharnf 
jK-Kcnptjon  of  Elation  .. 

Monthly  iliiirharKe 

Roseau  Kiver    Mayne'a  Farm  . 
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Salt  CriM'k 


>an<h  I.akf 
(iaietlt.*- 


San.|>    HiMT 
t.i:izetttvr 


Saakatrhfwan  Hiver 

>a-kalrliewuti  Ui\iT 
(taielieer  , 

Sa.«ku1rhewan  Itner      I'a^ 

Dally  gauile  heinht  and  cliai|,„ri[v 
IVseription  of  station 
Ui^M-harKi-  iiii*a.Huri't:ientM 
Monlh!>  diM'tuiricr 

:ri  ka:c:ittt.»ii  Ui^-i     (Ji^M-i  Hapifi-. 
I)»ily  Kauiie  heiitht  and  dlschargi' 
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M(Hlthl.\  diw'harge 
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S  GEORGE 


(iuvttprr 

SrcoB(i-f«>t     . . , , 

SfToiul-fiMti  per  Mimirr  niilr     . 

Sriw  Hiver  i  K«iny  Ijikri 
DiNrhnric  iiinwurpm**iit   , 

Sfin»>  KiviT  iStr    Annp  <lw»  ('hrm-n  ) 
Diftrtuiritr  nieanurt'ttipfitii 
(iaictinr 

Si'ttin«  Ijikc. 

St-itinc  Kivcr. 

>liAntatia«a  Hivi-r 

(i»xi-tt«^'r  . . ... 


>hell  Hiv.T 


Shell  River. 
CiiUfttM>r 


Shell  ItiviT  uXwiMtwtppi  I 

I>iiilv  mufi'  heixht  and  ilKcliArge 

Dearnption  of  MtAtion  . . . . 

DiitchHrRr  niMuiuremenls  .      .   .   . . 
Mttiithly  Diarharin'        


sh<»«l  Ijkke. 
(iuetteer 


shoal  Ijike 
f  iMett*<»*r 

ShottI  River    Swan  I -ake  ' 
I>iiirharBe  meiuiurenienfs 
(iiat'ttef>r  
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■  >»l.v  (aiwa  luii(ht  U.I  iliaclurgg 
l>«i«rnplMm  (tf  «t«tinfl 
r)iM'liar(r  ninuunimi-aM 
MoBlhlj  illarliaria 

Koulh  IJuck  kivw. 
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Suuthera  Indian  Ijika. 
((Ufttf^r 


8pf*noi*  Ijiki* 


Spill  l.skH 
(li4«ctt««pr 


H.|uirrrl  fiwk 
( iiU4*t  to<*r 


Squirn-I  HiKT  lAuatlnl 

Oiwharie  iiiMMurvnientii 

Strep  KiK-k  KivM, 
(ialpttpcr 


St.  Martin  l^ake. 
<ia«*ttwr. 


Stf»>  f 'rmk- 
( iaicttcvr 


Seoul  iimlhml  o(  oorrectint  f«u«'  heinhu 

SlurjiHin  fiilUroek 

nisrharfc  nit^osuretnent     


Summary  ami  rooomRiendatiulM. 
Soon  Kiver       


Swan  IliviT. 
(iaictttfr 


S»an  Kivi-r  (Swan  Kiverl. 

I>ail>  |itu>r  hniiiht  ami  diiKharie 

Dmrnpiumiif  ntation 

DiwtiarKi'  tiipaj*urementit 
Monthly  diiK-lmrge 
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Terms  and  delinitiaa.4 

Three  Point  I^ke 

Ctatetteer 


Three  Point  Method  for  determining  velix-ity 


Thunder  Ijike 
Oaaettwr 


Touchwood  lAke. 
(iaietteer 


Turtle  Kivcr 
Gaietleer 


Two  Point  Method  for  determining  velocity 

Tye  f'fei'k    below-  Slave  Falls*. 

Olseliurge  meaf>uremenls 
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\alle.\   Itiver. 

\'alley  Hiver. 
Cialetteer, 


Valley  River  i\alley  Uiveri 

!'«'*.»  KttUKw  iieigiu  and  discharge 
neaeription  of  station 

Ui^'harge  meaaurements 

MonthI\  discharge 
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Vrluciiy.  inewi.  ni*>ih«M)«<)f  iMrrnimiiig 

Yvlanty  Mvlboil  »(  drtrrmiMBS  diM-Imn* 

\>rmilMHi  River 
<i«MMifwr 

\Vrli»«l  Vrl*>rii)  <*urvi««  xlrlrrniiBini  vrUH-iiv 
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Waitinc  vtatHHUi    for  iiiftcnns^ 

U«nipiK(m  Ri%cr 
(.awttrer 

MuMAW  ('rn*k    HAin>   lakr' 
DiM'tuirKi'  rn«*iMurvni«'nt 

WH(**rhcTi  I-aki' 

Uatrrhen  Rivvr  at  Wstrrhm 

WVci  I'Akf  '  lUinv  I  nkf 
niM-hMrge  nittMurf  iiimt 

Wrir  Mrfhfxl  o(  ili'tfrminins  ili'wliartf 

\\t'kuf>k,<i  '  Hkp. 
Cmc  "    r 

Wt^t  lift*  '^  '  J  \e- 
i  Ihw-i  t  •« . 

\VhJTlp<n>l  Hivi-r 
(.•U4>tt«<vr 

Whit*-  Kinh  Crrvk  'Rit)n>   ljtki-\ 
Whitemouth  1  mkr. 


WhiteiKOUth  River 
Wbit<*ni(Milh  Rivfr 

\Vhit*n»outh  River    Whitenmuth 

r>ait.v  KHUtr  heiRht  »ntl  (lir><tiur|[t' 
iH^ttrnption  uf  xtatiun 
t)iM-harte  meMMircnipntM 
Monthly  diiH.'hHr|[i> 

Whitfniud  River 

Ciasetiwr 

Whifenimi  Hiver 
(tuetteer 

Whitemufi  River    (ilaflntimi". 
DiM-harKe  meajmrementti 

Whiteniu'i  River  iWe»ttUmrne'- 
DtBrharse  meafmrenient!' 

Whiteflhell  I,ake  al  Jewwe  I^ke 
(jEsetteer 

\Vbit«*heU  River  at  Jc-wie  Lake. 
DiM-harg*  iii«tti«urfnieiit«> 

\\hiTewaier  Ijike. 
C.axettevr 

Willow  Creek 
('■awttefr 

Wilson  River 
(iaietteer 
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Winaipeit  lAke. 

Tritiutaricf  on  Kart 
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Hiakipi-K  Mi\t'r  (Mil  inhuniric.* 

MiDnifN-i  |{i\er 
( turf  t(^r 

Hinniprt  Mi\it    Ik-Iiio  Ijikr  <■(  Ihp  V\(««I.  i,ui1i1.  ' 

MoBlhlv  fliartuirir  itl  l.iki'ol  i|i>'  Wiiui|<  <  Pull.  l. 

Winnipn  llivrr  (Dulln.) 
iMH-ltMrKi*  ■ii(ii«urrriirnlN 

Winnipr(  Itivfr    llrwl  .4  <  imml  ilu  ll<.nr«i ' 
iN^TiptMm  tti  ■iMtMtn 
I>ip4-hHrBt>  iiiMbDurfitirfitH 

Hinnipfl  KivtT  'Vlitutki' 
iHiMTiplton  i>l  MtMiinn 
IhM-hnrxe  iiiifiiiur(-tiii.n(i< 

WinnipiMi  HiviT    OttiT  I-'uIIhi 
I'uiK  (i>ui<-  hnchl  iui<l  illarharfr 

l>i"<-harKi»  rii*<iMun*rtit-nlM 

Mi'iillilv  ili«-hiir|i'  VivM  nm;   I'll! 

Wmnjprf  HniT  iSlavf  K»ll«i 

l>»il>  uud'  liriiht  Mill  ilia>'lmr«i'.  lull    lli|« 
INMM'npditn  of  oialiim 
l>i«')Mr(r  nuwmin-tiiMllK  lllll    Mill 
Miinllil\  (liH-lutrKc  1911   1914 

Wmni|».«  HiviT  (Tlirimt  llupiiU i 
I  hm-tiHrcf  iiiMij<ureiiieitif 

W,iiii.|»-ii  Hivrr.  «tnl«l<«  K«ll..  \i,rtli  luiii  S<,utl,  Clmnn.-I 
l>ail>  tiultr  lifiihl  ami  iliwliargi-.  N.irlh  Cliiinn.l 
niM-luirsi*  nifanureriientr*  Nor!h  Channrl 
Mimihlv  iliMrharfi',  .North  ChannH 
I  V~riplion  of  ■•lalii*.  Soulh  Channel 
l>niK  Kauv  lwi«ht  anil  ili«har«c.  NHith  fhiinml 
f>wliarKi-  iiii'HWjrfnii'nl-.  Siulli  Channel 
Minlhly  iliarhariir.  S(«iih  Channel 

CVimliinwi  ChannrU 

H  iniiT  Mt.ai<un'ni(>nt« 

\\intrrinK  Ijikr. 
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